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SECOND DAY. 


TUESDAY— MORNING SESSION. 

REPORT ON CHEMICAL REAGENTS. 

By G. C. Spencer (Bureau of Chemistry, Washington, D. C.), Referee. 

Under date of May 25, 1921, the referee sent out 119 copies of a circu- 
lar letter to members of the association who would be concerned with 
buying or testing the chemical reagents in their respective organiza- 
tions. In this letter correspondence was requested relating to cases of 
unsatisfactory chemical reagents and the action which had been taken 
by the institution to secure a satisfactory adjustment of the trouble. 

Only seventeen replies were received, and twelve of these had no 
suggestions or comments on the quality of reagents used. From the 
lack of response to this lettc^r among the association members at large, 
it is assumed that the quality of reagents generally purchasable in this 
country is satisfactory. It is also assumed that in many of the chemical 
stations represented in this body the C. P. reagents are taken on faith 
and used without further testing; otherwise there would have been a 
keener interest manifested. 

It is true that, taken altogether, the American manufacturers are 
putting out chemicals which can be accepted to a great extent on their 
face value and that they are keenly interested in bringing their prod- 
ucts up to the highest possible standard of purity. To this end they 
have met in conference with each other and with members of the Com- 
mittee on Guaranteed Reagents and Standard Apparatus of the 
American Chemical Society and have exchanged and considered sug- 
gestions relative to reagent standards. 

No collaborative work was attempted as it was deemed advisable 
first to quicken an interest among the members in the quality of their 
reagents and especially to emphasize the desirability of reporting com- 
plaints regarding chemicals to the manufactmers. No such complaints 
were reported during the past year. If, however, they were made in 
the proper spirit, these complaints would be appreciated by the fair- 
minded dealers who would seek thereafter to give satisfaction, not only 
to the correspondent but to other purchasers. 

Unfortunately, the analyses printed on the chemical labels are not 
always reliable, as the Bureau of Chemistry has learned during the 
eighteen years that it has been testing its purchased chemicals. This 
statement is not intended as a reflection on the honesty of the dealer, as 


1 
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it is appreciated that it is impossible to state correctly the analysis of 
every bottle among the thousands that are daily shipped from the big 
factories; but in fairness to producer and consumer the fact should be 
plainly understood that the results on the labels are not dependable in 
every case- 

The following criticisms of chemical reagents were received from 
association members during the past summer: 

Acetone * — A sample was reported as containing about 40% of methyl alcohol. 

Amyl Acetate , — ^This sample consisted largely of butyl and propyl acetates. 

Calcium Carbonate^ precipitated, of ^'tested purity **, — ^The dealer*8 analysis showed 
the absence of potash, but potash was nevertheless found. The correspondent also 
complained that a heavy variety of calcium car}K)nate was difficult to obtain from 
dealers. 

Iodine , — One sample was found to contain sulfur. 

Powdered Iron . — ^This contained no impurities but was not properly screened. 

Iron Reduced by Hydrogen and Sodium Carbonate . — Both were found to contain more 
impurities than the results printed on the labels seemed to warrant. 

Sodium Carbonate , — Has also been found to run too high in chlorides. 

Sodium Hydroxide . — Some samples were reported as containing so much carbonate 
as to make them objectionable for Kjeldahl work. Other samples of this chemical 
were much too high in chlorides and sulfates for satisfactory analytical work. 

Sulfuric Acid . — In one case gave too high a blank for nitrogen determinations. 

As the recent experience of the Bureau of Chemistry with certain 
reagents may be of interest your referee has copied the following items 
from the Information Sheet on Chemical Reagents, c’ompiled in the 
Bureau in July, 1921 : 

Acetic Acid purchased by the Bureau has as a rule been very good. The limit of 
residue is 1 mg. per 100 cc. and the greater part of this residue is iron. Only occasionally 
is it possible to obtain an acid running as high as 99.0%, even though this percentage 
is claimed by the dealer. The add strength is usually from 99.6 to 99.7%. The test 
for add strength in this case is determined from the temperature of the congealing 
point. 

Amyl Alcohol pure enough for use as a reagent in dyestuff or alkaloidal analyses has 
been difficult to obtain from American producers. One American firm, however, is at 
present offering a grade of the highest purity. 

One of the branch laboratories of the Bureau has recently found soluble sulfates in 
ihe Asbestos that has been supplied for Gooch crudbles. Other samples of the asbestos 
have been found to contain no sulfates. This point is mentioned as a warning to the 
members of the assodation that asbestos should never be taken on faith but should 
be carefully tested before using. 

U. S. P. Ether contains up to 3% ethyl alcohol and 1% of water. Particular atten- 
tion is paid to the residue and more than 0.001% is never allowed in this or any other 
organic solvent. 

The absolute Ether is as a rule very good. This will quickly develop peroxide if 
exposed to air and sunlight, but this peroxide formation may be entirely prevented by 
removing the ether from the can immediately and pladng it ov^* sodium. 

The Hydrochloric Acid purchased in recent years has varied in add strength from 
33.5 to 36.6% and has contained more or less arsenic. Other impurities have generally 
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been absent. The residue, if any, has not exceeded 0.001%. Sulfuric acid is recom- 
mended for arsenic work as a substitute for hydrochloric as the good commercial grades 
are practically free of arsenic. 

Zinc Sticks have always been somewhat unsatisfactory for arsenic determinations, 
and it is always advisable to run a sufficient number of blanks on all samples. 

In conclusion, it is desired to empheisize a more extended use of the 
metric system of weights and measures. An effort has been made to 
have all chemicals put up in standardized packages of metric weight or 
volume. Chemical dealers have expressed a willingness to supply their 
products in metric units if the trade demanded it. All colleges, experi- 
ment stations and other parties who purchase chemicals have accord- 
ingly been requested by the American Chemical Society to state their 
future orders for chemicals in metric units and the General Supply Com- 
mittee of the Federal Government has already adopted this policy so 
far as practicable. A representative list of unit packages of chemicals 
in common use has been prepared by W. D. Collins^ 

RECOMMENDATIONS. 


It is recommended — 

(1) That all members of this association make an effort to specify 
metric units when ordering new supplies of chemicals. 

(2) That this association again declare itself in favoi* of urging all 
members to report unsatisfactory reagents to manufacturers during the 
coming year and to notify the secretary of this association of their action. 


REPORT ON NON-ALCOHOLIC BEVERAGES. 

By W. W. Skinner (Bureau of (Chemistry, Washington, D. C.), Referee. 

It was planned by the association last year that the referee should 
study a method for the analysis of those fruit products which are largely 
sophisticated. This is considered important work owing to the large 
trade in emulsified flavors and drinks prepared from them, in imitation 
of true fruit products, which has developed in the past two years. The 
Bureau of Chemistry found it necessary to issue a warning regauding 
the misbranding of such material. 

It is necessary to differentiate between artificial flavors, imitations of 
true products, and the beverages made from true fruit extract. 

Work has progressed, and a method has been formulated which it is 
thought will ultimately be of service. No collaborative work has been 
accomplished. 


1 ./. Ind. En§. Chem., 1920 , 12 : 1206 . 
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REPORT ON EGGS AND EGG PRODUCTS. 

By H. L. Loubie (Food and Drug Inspection Station, New York, N. Y.), 

Referee. 

At the last meeting your referee reported that there seemed no pos- 
sibility of determining whether or not dried egg products were decomposed 
unless a study of their composition was made at the point of production 
in order to obtain definite data as to the composition and character of 
the raw eggs used and the changes that take place during manufacture. 
It is well known, generally, that dried eggs are produced almost 
exclusively at the present time in China. The methods of production 
have been radically changed owing to the action of the Department of 
Agriculture in refusing admission to eggs which were contaminated with 
large amounts of zinc. 

It is to be regretted that no methods which will conclusively show 
the use of decomposed material are available at the present time. 
The analyst must depend largely on the physical characteristics of the 
dried-egg product to determine whether or not it has been made from 
decomposed material. The methods for the determination of heavy 
metals are satisfactory as are those for the presence of preservatives. 

As it was considered that it would be of great value, a tentative 
chapter on the methods of analysis generally used in government 
laboratories for the determination of the sanitary quality of liquid eggs 
hhs been prepared, including methods of analysis for liquid eggs, dried 
eggs and egg products. It was impossible for your referee to obtain 
collaborative action which would decide conclusively whether the 
methods proposed are acceptable or not. However, it should be pointed 
out that the Bureau of Chemistry has conducted a valuable piece of 
research work with respect to the examination of frozen egg products 
and interpretation of results under the direction of H. W. Redfield*. 

With respect to the analysis of egg products, the work of your referee 
has been confined to the analysis of materials such as egg noodles, in 
which the important consideration is to determine whether or not the 
quantity of eggs present is in compliance with the standards formulated 
by the Standards Committee for this commodity. There has been a 
great deal of discussion as to the accuracy of the Juckenack method fw 
the determination of the amount of eggs and work done at the Bureau 
of Chemistry and at the New York and San Francisco Food and Drug 
Inspection Laboratories shows that this method does not give results 
which indicate the true amount of egg present. The difficulty that the 
investigator who attempts to devise new methods for the estimation of 
eggs in products of this type meets is that it is necessary to work out 

• U. S. Dopt. Afir. BoU. 846; 1920. ~ ~ ~ 
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new ratios with respect to the lecithin P205 content of the various 
flours. There is a growing practice among manufacturers of egg noodles 
and similar products to use dried yolk or so-called dried whole egg mix- 
tures which contain excessive amounts of yolk instead of whole egg 
which the standard set forth by the Department of Agriculture requires. 
The problem here is to prove that there is a deficiency in albumen 
derived from egg. It can readily be seen that a manufacturer using 
5 per cent of dried yolk would obtain a product which, on analysis, 
would indicate from the lecithin P205 content that it contained much 
more than 5 per cent of whole eggs. Yet this product would be in 
violation of the standard which calls for 5 per cent of whole eggs. 

The New York and San Francisco Stations and the Bureau of Chem- 
istry have been working on methods to determine whether egg noodles 
are made from whole egg, yolky mixtures or yolk. This work has not 
been completed. With respect to the determination of lecithin P205, 
Jacobs and Bask have devised a method, based on the saponification of 
the fat, which recovers practically all of the lecithin P205 content in 
egg noodles. It has been noted that the lecithin P205 of flour and of 
egg solids, when determined by this method, is considerably higher 
than when determined by the Juckenack method; hence, different 
values for these constants must be inserted in the formula which is used 
for calculating the equivalent of egg solids from the lecithin P205 con- 
tent of noodles. It should be noted that the values for this method, 
which are given in the following compilation of methods, are not based 
upon a sufficiently large number of determinations to be accepted as 
final. 


FROZEN AND LIQUID EGG PRODUCTS. 

TAKING OF SAMPLES. 

Frozen egg samples shall oonsist, when possible, of original unopened packages. 
They shall oonsist of representative containers of the product in any individual ship- 
ment. Enough containers shall be taken to represent a whole shipment fairly. Ail 
samples shaU be sent to laboratories in the quickest possible way. When transported 
by common carriers, samples shall be so packed as to prevent thawing and every pre- 
caution shall be taken to prevent delay in transit. They shall l>e delivered to the 
analyst immediately upon arrival at the laboratory and no sample shall be examined 
which does not arrive in a frozen condition. If the material is slightly melted around 
the circumference, the subsamples for bacteriological and chemical examination must 
be withdrawn from the portion which is still frozen. 

When samples are opened, the bacteriologist, chemist, and microscopist shall all be 
present and, in case of official samples, shall initial and date seals and cans for identi- 
fication in the regular manner. 

In order to predizde all possibility of a claim of contamination during sampling, the 
bacteriologist shall always withdraw subsamples first when a container is opened. 
The chemist shall then withdrew subsamples. The remainder shall be turned over to 
the microsoopist. Each analyst shall give a receipt to the one from whom the con- 
tainer was received, in the case of official samples. 
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For withdrawing subsampleB, it will be found convenient to uee a eterSe butter 
sampler of suflScient length to enaUe one to remove a core of frozen material from the 
top to the bottom of the container, after first removing with a sterilized instrument 
(chisd) the surface layer of the frozen material. 

If the sample is firozen very solidly, it may be found necessary to use a brace and 
long-shanked bit or ship-builder’s auger and to collect the shavings for the sample. 

Cores shall be taken midway between the center and circumference, from at least 
three widely separated parts of the container to form a composite sample. 

liquid egg samples shall be thoroughly mixed with a sterilized utensil such as a long- 
handled dipper which has been immersed (including the handle) in alcohol and flamed* 
and then subsamples withdrawn for examination. The subsamples for bacteriological 
examination must be placed in sterilized containers. 

The chemical examination shall be started immediately after the taking of sub- 
samples and all determinations shall be made in duplicate. 

The subsamples are thawed by partially immersing the containers in warm water, 
the temperature of which should not be above 50**C. They must then be thoroughly 
mixed, preferably with an electric stirrer. In the absence of such an instrument in 
the chemical laboratory, the mixing may be quite satisfactorily accomplished by suck- 
ing the melted subsample several times through a Gooch crucible containing no asbes- 
tos, using very moderate suction. This mixed composite sample is examined by the 
methods which follow : 

TOTAL SOLIDS. 

Weigh approximately 5 grams of the sample into a tared lead dish of 2} inches to 
3 inches diameter and dry in a vacuum of not less than 25 inches at until there is 
no further loss in weight. This drying usually requires about 4 hours. It is recom- 
mended that weighings be made at the end of 3} hours’ drying, and thereafter at inter- 
vals of aljout 30 minutes. Weigh to 3 decimal places. There is an appreciable gain 
in weight after the minimum has been reached. Express the results as per cent on 
the wet basis. 

ETHER EXTRACT. 

Extract the dry residue from the determination of solids with absolute ether, pref- 
erably in a Knorr apparatus, but if this is not available, in a Johnson extractor. Cut 
through the sides of the lead dish containing the solids at 4 equidistant points. Place 
the dish upon a fat-free filter paper. Flatten down the sides of the dish. Place another 
fat-free filter paper on top of the flattened dish and roll the papers and dish into a 
cylinder which will fit the extraction tube fairly snugly. In making the cylinder, 
turn in the ends in such a way as to prevent solid particles from dropping into the 
extraction flask. Place the cylinder in the extraction tube without any asbestos plug 
below it. If the extractor is working rapidly, 3 hours is suflicient to insure a proper 
extraction. 

Distil off the ether from the extraction flask and dry the extract for one hour at 65‘'C. 
in a vacuum of not less than 25 inches. Weigh to 3 decimal places. Express the results 
as per cent on the wet basis. 

The ether used should not contain any alcohol or water, as a higher result is 
obtained when either is present. It is, therefore, understood that ether freshly 
distilled from sodium will he used. 

ACIDITY OF THE PAT. 

Dissolve the fat obtained in the determination of ether extract in 50 cc. of neutral 
benzine to which has been added 2 drops of phenolphthalein indicator. Titrate with 
0.05N sodium ethylate. Express the results as the number of cc. of 0.05N sodium 
ethylate required to neutralize 1 gram of fat. 
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AMMONIA NITROGEN. 

Tiiraiion Method. 

This method is an adaptation of Folin’s method for the determination of ammonia 
in urine^ It consists essentially in making the sample alkaline, removing the liberated 
ammonia by aeration and catching it in a measured quantity of standardized acid. 
The excess acid is then titrated. 

The apparatus consists of the following: 

1. A wash bottle containing dilute sulfuric acid (about 35 per cent) to remove any 
anunonia that may be present in the air entering the system. 

2. Some form of trap to prevent sulfuric acid being carried over mechanically. 

3. An aerating cylinder alx)ut 50 mm. in diameter and 350 mm. high, fitted with a 
2-hole rubber stopper carrying a right-angle air-inlet tube, open at the bottom and 
extending to within i inch of the bottom of the cylinder and a trap containing either 
a ooty>n or glass wool plug to prevent any liquid from being c'arried over mechanically. 

4. An 8-ounce, wide-mouthed Ijottle fitted with a delivery tube coming from the 
trap on the aerating cylinder. It is not essential that the special ammonia absorption 
tubes Iks used. An ordinary glass tube with a small bulb blown on the end, through 
which a few holes are punctured, answers very well. The method of making these is 
given by Folin and Farmer*. 

5. A means of passing air through the system. This is best done by a pump which 
will furnish a blast with a pressure of 10 pounds per square inch and which discharges 
into a tank of sufficient size to compensate for the pulsations of the pump and to deliver 
a steady blast. 

Suction may be used but it is not re(X)mmended. 

Each of the first four parts enumerated is fitted with a 2-hole rubber stopper and 
all are connected by glass tubes of suitable shape and length to permit the proper pas- 
sage of air through the apparatus. The tube leading into the acid wash bottle should 
contain a stop-cock for regulating the air supply. 

Weigh approximately 25 grams of sample in a convenient container. Pour as much 
as possible of this material into the aeration cylinder and transfer the remaindcT b> 
means of four 25 cc. portions of ammonia free water, stirring each time with a rubber- 
tipped glass rod to remove any egg adhering to the sides of the weighing vessel. Add 
76 cc. of alcohol, mix well, let stand for 16 minutes. Add approximately 1 gram of 
sodium fluoride, 2 cc. of 50% potassium carbonate solution and 1 cc. of kerosene. Con- 
nect the apparatus and aerate into the receiving bottle which should contain 10 cc. of 
0.02N sulfuric acid, 2 drops of methyl red indicator (saturated solution in 95^ alcohol) 
and about 76 cc. of anunonia free water. 

The aerations should be carried on for 4 hours or as long as necessary to remo> e all 
of the ammonia, using as rapid a current of air as possible. 

Titrate the excess of acid with 0.02N sodium hydroxide (free from carbon dioxide). 
Express the results obtained as milligrams of ammonia nitrogen per 100 grams of 
sample on the wet basis. 

If there is insufficient time to complete the determination, the sample may be left 
overnight in the cylinder with the alcohol and sodium fluoride added. The potassium 
carbonate should, of course, not be added until ready to proceed. 

If the sample has a bad odor, it may be necessary to use more than 10 cc. of 0.02N 
sulfuric acid. 

It is essential that a blank experiment be run to determine the percentage recovery 
of ammonia using a known amount of pure ammonium sulfate (containing about 3 mgs. 

> Z. Chem ., 1902. 37: 161 — 

* J. SW. Chem ., 1912, 11: 499. 
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of nitrogen) and 25 cc. of water, inatead of the egg. For method of preparing pure 
ainmomimi sulfate see Folia and Farmer^. The recovery should be over 95 per cent. 

It is also essential to run blank experiments with the reagents and water used. 

RSDUOnO SVGiAS. 

Wash 25 grams of sample into a 200 cc. graduated flask mth 75 oc. ci water. Make 
slightly add by adding 2 cc. of 5% acetic add for white or whole egg and 1 cc. for yolk. 
Mix and immerse the flask in boiling water until the egg material is thoroughly coagu- 
lated. This requires about 15 minutes. Cool to room temperature and make up to 
the mark with washed alumina cream. Shake vigorously for 1 minute, allow to stand 
5 minutes and then shake 1 minute. Filter through a dry folded filter and determine 
the reducing sugar in 50 cc. of the filtrate by the Munson and Walker method*. Calcu- 
late as dextrose and express the results as per cent on the wet basis. 

The washed alumina cream is prepared by washing ordinary alumina cream 5 times 
by decantation, using enough water so that at least half of the total volume may be 
syphoned off each time. 

On account of the volume occupied by the predpitate, the results are a trifle high. 
This error amounts to about 1.4 per cent for white, 3.8 per cent for whole egg and 
7.0 per cent for- yolk. It is not customary to correct for this. 

INDOL AND SKATOL. 

A 200 cc. portion of sample is diluted with 500 cc. of water, addified with 40 cc. of 
5% acetic acid for white or whole egg and 20 cc. for yolk, coagulated in boiling water 
or live steam and filtered. The filtrate is steam distilled as rapidly as possible. Ex- 
tract the distillate (approximately 300 cc.) with ether in a separatory funnel. To the 
ether extract add about 3 cc. of water and evaporate before an dectric fan until the 
smell of ether has almost but not entirely disappeared. A trace of ether does not 
affect the result. Add 10 cc. of water, filter and apply the following test to the filtrate: 

Vanillin Test for Indol and Skahl. 

To the solution to be tested add a few drops of a 5% solution of vanillin in 95% 
alcohol, and concentrated sulfuric acid. The add should be added in the proportion 
of 2 cc. for each 5 cc. of solution being tested. If indol is present, an orange color will 
be formed which is sdluble in chloroform, amyl acetate or amyl valerianate. If skatol 
is present, a deep red to violet color will be formed which is readily soluble in chkno- 
form, amyl acetate or amyl valerianate*. 

As confirmatory tests, if needed, the following are suggested : 

p^Dimethylaminobenialdehyde Test 

To the solution to be tested, add 1 oc. of a solutbn consisting of 4 parts of paradi- 
methylaminobenzaldehyde, 380 parts of absolute alcohol and 80 parts of concentrated 
hydrodiloric acid, in such a way as to form two liquid layers. If indol is present, a 
purplish red color will be formed. If skatol is present, a blue violet color will be formed*. 

Hetier's B^Naphtha Quinone Te$t. 

Make test solution slightly alkaline with potassium hydroxide. Add 1 drop of a 
2% solution of B-naphtha quinone sodium monosulfonate. If indol is present, a blue or 
green blue color will be fonned*. 
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Pyrnvie Aldehyde Test 

To the solution to be tested add a small crystal of ferric sulfate and a few crystals of 
pyruvic aldehyde. Then carefully run sulfuric acid dovna the inside of the container 
in such a way as to form a layer at the bottom. If indol is present, a red violet ring 
will form^ 


Dimeihylaniline Test. 

To the test solution add a few drops of dimethylaniline and sulfuric acid. If skatol 
is present, a deep red violet coloration is formed ^ 

Glycolic Acid Test. 

To the solution to be tested add a few crystals of glycolic acid and an equal \ olume 
of sulfuric acid. If skatol is present, a red violet color is formed*. 

PRSSSRVATIVSS*. 

DRIED EGGS. 

PHYSICAL CHARACTERISTICS. 

Perform organoleptic tests. Note imrticularly the taste and odor of the product as 
it is. Place about 10 grams in a 100 cc. beaker, add 50 cc. of water, stir, cover with 
watch glass and let stand one-half hour. Note odor. 

ZUfC. 

Place 25 grams of a well-mixed sample in an 800 cc. Kjeldahl flask; add 5 grams of 
zinc-free potassium sulfate, 3 to 4 glass beads to prevent bumping, 30 cc. of concen- 
trated sulfuric acid, in the case of yolks or whole eggs (25 cc. of the acid in the case of 
albumens) and 30 cc. of concentrated nitric acid. Do not heat. When spontaneous 
action subsides, add 10 cc. of concentrated nitric acid. After 2 or 3 additions of con- 
centrated nitric acid the action becomes less violent. Heat gently, at first, continuing 
the addition of concentrated nitric acid and increasing the temperature as the digestion 
proceeds until the contents of the flask are straw colored or colorless, after the nitric 
add fumes have been boiled off. This digestion may be accomplished in the case of 
albumen in 40 minutes and in the case of yolks or whole eggs in 1 hour. To warm 
digestion add 100 cc. of water; pour into a 400 cc. l>eaker and rinse flask with two suc- 
cessive 50 cc. portions of water. To the combined water solution add concentrated 
ammonia to faintly alkaline. Pass hydrogen sulfide gas through solution for 15 min- 
utes which should be sufficient to saturate. (At this point the majority of albumens 
indicate the presence or absence of zinc. In the case of albumen, if zinc is present, 
addl cc. of a diluted solution of ferric chloride containing 0.5 gram of solid ferric chlo- 
ride per 100 cc. This will assist in retaining zinc sulfide on the paper when filtering. 
Pass hydrogen sulfide gas through the solution for 15 minutes.) Heat beaker on steam 
bath for one-half hour. Remove. Allow to settle from 5 to 10 minutes. Decant 
through 9 cm. filter paper allowing as much of the predpitate as possible to drain 
thoroughly. Dissolve the zinc sulfide from this predpitate with 10% hydrochloric 
add, the solution after passing through the filter paper being returned to the original 
beaker. Copper and lead sulfide are insoluble at this point, and may be determined 
by the A. O. A. C. methods*. To the hydrochloric add solution add 5 grams of ammon- 
ium chloride and excess of bromine water and a slight excess of concentrated ammonia. 

i J BM. Cfcem., 1916, Ms 627. 

« EMm. B., 1019, 19: 628. 

* A«mw. Afpr. ChmUitt Methods, 1920, 117. 

IM. 285. 




10 ASSOCIATION OP OFFICIAL AGRICULTURAL CHEMISTS [ VoL VI, Afo. f 

Neutralize carefully with 10% hydrochloiic add adding 2 cc. in excess; add 10 oc. of 
50% by weight of ammonium acetate and 8 to 10 drops of 10% ferric chloride solution, 
or enough to give a good reddish tinge. Dilute to about 300 cc. with water and boil 
for 1 minute. Settle; filter hot and wash with hot 5% ammonium acetate. Pass 
hydrogen sulfide gas through filtrate for 15 minutes. Heat one-half hour on steam 
bath; filter through weighed heavily padded Gooch crucible using gentle suction. Wash 
with hot 5% ammonium acetate solution. Dry in oven; then ignite, roasting first. 
Increased weight of Gooch is due to oxide of zinc. This multiplied by 0.8034 gives 
zinc present in 25-gram sample. 


PRSSBRVATIVBSt. 

EGG PRODUCTS. 

BOG NOODLES. 

MOISTURE. 

Dry u convenient quantity of the sample, 2 to 3 grams, at the temperature of boiling 
water, in a current of dry hydrogen or in vacuo, until it ceases to lose weight (approxi- 
mately 5 hours). The loss in weight is the moisture content. 

ASH. 

Char a convenient quantity of the sample, 5 to 10 grams, in a previously ignited and 
weighed platinum or silica dish and bum at the lowest possible heat until free from 
carbon. If a carbon-free ash can not be obtained in this manner, exhaust the charred 
mass with water, collect the insoluble residue on an ashless filter, burn until the ash 
is white or nearly so, and then add the filtrate to the ash and evaporate to dryness. 
Heat the residue to redness, cautiously at first to avoid decrepitation or spattering, 
cool in a desiccator and weigh. 

SODIUM CHLORIDE IN ASH. 

Determine chlorides by the silver nitrate gravimetric or the Volhard volumetric 
method. These methods are described in detail in any of the standard texts on quanti- 
tative analyses. Calculate to the equivalent of sodium chloride. Total ash, minus 
sodium chloride, is the salt-free ash. 


lOTROGBNz. 

FAT. 

Treat 5 grams of the sample in a loosely stoppered 200 cc. Erlenmeyer flask with a 
mixture of 10 cc. of alcohol (95%), 2 cc. of concentrated ammonium hydroxide, and 
3 cc. of water, keeping the contents of the flask at the boiling point for 2 minutes, pref- 
erably on the st^am bath. After cooling, extract the contents of the flask with 3 suc- 
cessive 25 cc. portions of ethyl ether, mixing and tamping the material thoroughly 
each time with a glass rod flattened at the end and pouring the extracts off by decan- 
tation into a 250 cc. beaker. The last 25 cc. portion of ether should be drained out as 
completely as possible, after which another 15 cc. portion of the same ammoniacal 
alcohol solution is added to the flask and the matted material disintegrated as thor- 
oughly as possible by means of the flattened glass rod which may be left in the flask for 
this purpose. The flask is then returned to the steam bath and the entire procedure 
repeated, the second set of ether extracts being poured into the beaker containing the 
fimt set. The second treatment with the ammoniacal alcohol mixture should be more 
gradual and somewhat longer than the first, so that the ether remaining in the flask 


1 Assoc, Official Agr, Chanisls, Methods, 1920. 117. 
» Jhid., 7. 
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may be evfl 4 >orated off and the ammoniacal alcohol brought to the required boiling 
point without results disastrous to the determination. 

Evaporate the combined extracts to dryness on the steam bath and extract the fat 
from the residue left in the beaker with successive portions (5 or 6 treatments, using 
about 15 cc. each time) of a mixture of equal volumes of ethyl ether and petroleum 
ether. Collect the extracts in a tared platinum dish (do not try to filter), and evap- 
orate to dryness on the steam bath. Dry the residue in a water-jacketed oven at 
the temperature of boiling water for 30 to 45 minutes, cool in a desiccator and weigh. 

LECITHIN P20S. METHOD I. 

Add 3 cc. of a concentrated alcoholic solution of potassium hydroxide to the fat in 
the dish, as obtained in the preceding method. Evaporate to dryness, char, and 
determine total P205 by the volumetric methods Owing to the small quantity of 
P205 in the fat from a 5 gram sample of noodles, it may be advisable in some cases to 
use the nephelometric method*. 

The following formula is u^d for calculating the percentage of egg solids in noodles 
on the moisture-free basis: 

(A -0.0548) X 100 « X. 

(1.38« 0.0548) 

in which A » percentage of lecithin P205 in the sample, 

0.0548 « percentage of lecithin P205 in flour (dry basis), 
and 1.38 » percentage of lecithin P205 in whole egg solids. 

GASOLINE COLOR VALUE. 

Place 20 grams of the sample in a wide-mouthed, glass-stoppered bottle of about 
120 cc. (4 02 .) capacity, and add 100 cc. of colorless gasoline. Stopper tightly and 
shake vigorously for 5 minutes. Let stand for 16 hours, shake again for a few seconds 
until the flour has been loosened from the bottom of the bottle and thoroughly mixed 
with the gasoline, and then filter immediately through a dry 11 cm. paper into an 
Erlenmeyer flask, keeping the funnel covered with a watch glass to prevent evaporation. 
In order to secure a clear filtrate a certain quantity of the flour should be allowed to 
pass over onto the paper and the first portion of the filtrate passed through the filter a 
second time. It will be found convenient to fit the filter paper to the funnel by means 
of water, after which it should be dried thoroughly, either by letting stand overnight 
in a well-ventilated place or by heating. 

Determine the color value of the clear gasoline solution in a Schreiner or Campbell- 
Hurley colorimeter, using for comparison a solution of potassium chromate containing 
0.05 gram of potassium chromate per liter, conveniently prepared by making 10 cc. of 
an aqueous solution containing 0.5 gram of potassium chromate per 100 cc. up to 1 
liter. The colorimeter tube containing the gasoline solution should be adjusted to 
read 50 mm., then the tube containing the standard chromate solution raised or lowered 
until the shades of yellow in both tubes match. The reading of the chromate solution 
divided by the reading of the gasoline solution gives the gasoline color value, the c olor 
of the standard chromate solution being considered as unity. 

NOTES. 

Standing for a longer time than that prescribed does not appear to affect the results. 
In fapt, the filtration may be dispensed with entirely if the solution is allowed to settle 
after the second shaking until perfectly dear, which usually requires at least 24 hours. 

The color value may be determined also in Nessler tubes, using for comparison 


1 Amoc. OJ^ial Agr. Chemidg^ Methods, 1020, 3. 
* J. Bwt, Chem., 1018, 36: 336. 
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potassium chromate solutioiis of various dilutioDs prepared from the stock aohilioii 
(oontainiiig 0.5 gram per 100 oc.), and ElUng the tubes in all cases to the bright of 
50 mm., or (less accurately) in a Lovibond tintometm'. In the latter case the color 
vriue is obtained directly, the solution of potassium chromate containing 0.05 gram per 
liter corresponding in color to the 1.0 of the yellow slide. In order to avoid confusion 
the color value should be referred to the potassium chromate solution containing 0.05 
gram per liter in all cases. 

If an approximate result is sufficient for the purpose, it may be obtained by carefully 
pipeting off the clear, supernatant gasoline solution before the second shaking. The 
results thus obtained are about 10% lower than those obtained by the standard method 
as just given. 

ARXmCUL COLOR. 

Heriwig*s MeihodK 

Macerate with a pestle in a 6<incb mortar 76 grams of the finely ground sample with 
40 cc. of hydrochloric acid (1 to 1). A fairly stiff mass results but no more acid should 
be added. Continue the maceration until all particles are moistened and the entire 
mass is homogeneous. Then add 00 to 70 cc. of amyl alcohol and again macerate well, 
in the cold, until most of the color is apparently extracted. The time necessary for 
this depends upon the kind of color and its amount, but 5 to 10 minutes is usually 
sufficient. Filter the mixture on a folded filter paper or on a Buchner funnel using 
suction. Much of the excess of alcohol may be forced out by pressing down on the 
material on the filter with the pestle. The filter paper and residue may then be enclosed 
in a cloth and the greater part of the remaining alcohol pressed out. In order to remove 
all color the exhausted sample may be returned to the mortar and re>extracted with 
30 to 40 cc. of fresh amyl alcohol and filtered as before. Two such extractions will 
remove most of the color and three will leave the material being extracted almost 
perfectly white. The amyl alcohol will contain the color in a fairly pure condition. 

Wash the amyl alcohol with 20 cc. of hydrochloric acid (1 to 1), then remove the 
color fractionally by successive washings with hydrochloric add of decreasing strengths 
such as 4 N, N, 0.25 N, etc. Warming the acid is recommended. The color or colors 
so removed may be identified by Mathewson's method*. Attention is particularly 
called to the directions on pages 18 to 20 of this bulletin under the caption of 
**Abridged Procedure for Permitted Dyes Only”. 

Many colors will be colorless in add amyl alcohol and not apparent to the eye until 
washed out and the solution neutralized. 


NOTES. 

This method seems capable of extracting small quantities of color very thoroughly 
from pastes. The procedure is very simple and the extraction takes little time. The 
extracted color is fairly free from foreign interfering substances and in a condition 
suitable for specific tests for its identification. 


Jabhn$ki Method*. 

Macerate 250 grams of the sample (depending upon the quantity of color present), 
with alcohol of a strength of about 80% by volume and made slightly alkaline with 
ammonia. Continue the maceration until the color is extracted, if necessary wanning 
on the steam bath. Filter and evaporate the filtrate until the alcohol is expelled and 
then add about one-fourth its volume of 25% salt solution, cool if necessary, and extract 
with gasoline or ether. The solvent will extract saffron, aimatto, turmeric and all 


^ Devised by Raynoad Hertwig. 

> U. 8. Dept. Agr. Bull. 44S: (1917). 
* DevM by G. F. JabkMHki. 
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aO-^ohible colors, also fats. Draw off the aqueous layer and wash the solvent with 
5% salt solution adding the washings to the water solution. If the aqueous layer and 
washings are colorless no other colors are present. 

Saffron, annatto and turmeric may be removed from the gasoline (or ether) with 
70% alcohol and the usual tests applied. Any oil-soluble colors, if suspected, may be 
fractionally separated and identified by Mathewson's method. 

If colored, extract the remaining aqueous solution and washings with amyl alcohol. 
This will remove the common orange colors, Orange I, Orange II, and Crocein Orange 
(S. & J. Nos. 85, 86 and 13, respectively), also Martius YeUow (S. & J. No. 3). Sepa- 
rate the aqueous layer and wash the amyl alcohol 2 or 3 times with a 5% salt solution 
to remove small amounts of Naphthol Yellow S and add the washings to the aqueous 
solution. If the aqueous solution is colored Naphthol Yellow S or Tartrazine may be 
suspected. Naphthol Yellow S may be removed by extraction with amyl alcohol 
after acidifying to approximately 1/64N with hydrochloru' acid. If, after this treat- 
ment, any color remains in the aqueous solution strongly acidify it with hydrochloric 
acid and again extract with amyl alcohol. Tartrazine will be extracted. 

The advantage of the procedure as outlined above is the easy separation of the various 
color groups as well as a partial elimination of the protein material which usually 
causes trouble with other akoholic extraction methods. 

Modificaiion of the Jabloneki MethodK 

Macerate 250 to 500 grains of the sample, depending iqton the quantity of color 
present, with alcohol of a strength of about 80% by volume made slightly alkaline 
with ammonia. Warm on the steam bath in order to insure sufficient extraction of 
color. Filter with suction upon a Buchner funnel and evaporate the filtrate until most 
of the alcohol has lieen expelled and the consistency is that of cool molasses. Take 
from the steam bath and add about an equal volume of low boiling petrolic ether. Also 
add a large pinch of coarse sand. Stir the mixture until homogeneous and again place 
upon the steam bath, taking care that the petrolic ether docs not evaporate too quickly. 
From time to time when it is noticed that practically all of the petrolic ether has evap- 
orated add additional quantities, performing this operation until such time as the mass 
assumes a spongy, jelly-like consistency and the odor of alcohol is faint. Take from 
the steam bath, spread the product as well as possible upon a large watch glass and 
place in the hot water oven. Continue the heating until such time as the product is 
dry and tough. It may then be scraped from the glass and ground in a mortar. Pour 
the ground mass into a separatory funnel and add about half of its volume of 25% salt 
solution. At this point it is advisable to pour into the separatory a few^ cc. of small 
lead shot. This helps to disintegrate the mass upon extraction with gasoline. The 
method may then proceed in the same manner as stated in the Jablonski method. 

The adv^antage of this modification depends upon the fact that emulsions due to 
gluten are avoided. No special care need be observed in the amount of added am- 
monia and, provided the alcohol is finally removed, separations proceed easily. 

RECOMMENDATIONS. 

It is recommended — 

(1) That the following methods given under the examination of 
frozen and liquid egg products be adopted as tentative methods: 

Total Solids Titration Method for Ammonia Nitrogen 

Ether Extract Reducing Sugars 

Acidity of Fat Indol and Skatol. 


1 By M. G. Wolf. 
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(2) That the following methods of analysis under ''Egg Products", 
sub-heading "Egg Noodles", be adopted as tentative methods: 

Fat Lecithin P205, method by Jacobs and Rasdi. 

(3) That during the coming year, the referee conduct collaborative 
work with respect to the determination of heavy metals, especially zinc, 
in dried eggs, and that collaborative work be conducted with respect to 
the determination of fat and lecithin P205 in egg noodles using the 
methods of Jacobs and Rask. 

(4) That no further work be done on the Juckenack method for 
lecithin P206 since investigative work at three widely separated labora- 
tories of the Bureau of Chemistry has shown this method to give low 
results. 

Note. — Your referee can not see the value of conducting collaborative work with 
respect to the methods of analysis employed in the examination of frozen and liquid 
eggs since the research work conducted and already published by the Bureau of Chem- 
istry ‘ amply covers the field and represents a type of collaborative work that would bt' 
practically impossible for any referee to conduct for the association. 


REPORT ON PRESERVATIVES (SACCHARIN). 

By Milton G. Wolf (U. S. Food and Drug Inspection Station, New 

York, N. Y.), Referee. 

Your refen^ regrets that he was unable to conduct any collaborative 
work on methods for the determination of saccharin in foods. How- 
ever, the details of a new method for the determination of saccharin in 
bread, cake and similar products have been worked out. This method 
deals largely with improvements with respect to the preparation of the 
sample before the final extraction with ether. 

An improved method for the detection of small amounts of coal-tar 
dye in alimentary products led to the belief that the same ideas might 
be used to advantage in the quantitative estimation of saccharin in 
baked-food products. The directions are as follows: 

A water>aicohol mixture appears to I4; the only efficacious solvent of the saccharin 
which has been incorporated in the bread; the water moistens the bread while the 
alcohol dissolves the saccharin. When this mixture, containing the saccharin filtered 
from the bread, is evaporated, the gluten, which at first was soluble, forms into a charac- 
teristic gelatinous mass from which ether, the final solvent, does not extract the sac- 
charin quantitatively. To obviate this, heat the hydroalcoholic solution on the 
steam bath in a beaker until most of the alcohol is evaporated and the product has the 
consistency of molasses. Take from the steam bath and add about an equal volume 
of low boiling petroUc ether and a few pinches of coarse sand. Stir the mixture until 
homogeneous and again place upon the steam bath, taking care that the petrolic ether 

^ U. S. Dept. Agr. Bull. S44: (1920). 
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does not evaporate too rapidly. When it is noticed that practically all of the petiolic 
ether has evaporated, add an additional quantity, repeating this operation until the 
mass assumes a spongy, jellylike consistency, and the odor of alcohol is faint. Take 
from the steam bath, spread the product upon a large watch glass and place in the hot 
water oven. Heat until the product is dry and tough. It may then be scraped from 
the glass and ground in a mortar. Extract the resultant product, to which has been 
added a few grams of lead shot, with ether by the usual method and determine saccharin 
quantitatively by the usual fusion method^ 

Although it has not been possible to conduct sufficient determinations 
to state positively that this method will obtain all the saccharin present, 
it is believed, in view of the difficulty .Seeker and the referee^ met in 
their research on saccharin, with respect to its determination in various 
types of so-called diabetic breads to which known amounts of saccharin 
had been added, that this method will obviate some of the difficulties 
encountered and may yield satisfactory results. 

RECOMMENDATIONS. 

It is recommended — 

(1) That for the coming year the referee prepare a list of the methods 
commonly used in the estimation of saccharin. 

(2) That the referee conduct collaborative work on those methods 
which previous work done by the association has shown to give good 
results. 


REPORT ON FOOD COLORS. 


By W. E. Mathkwson^ (Bureau of Chemistry, Washington, D. C.), 

Referee, 

The association’s investigational work on food colors comprises two 
somewhat different lines of study which relate, respectively, to the 
examination of colored food products and commercial food coloring 
preparations. 

Chapter X of the official methods^ deals chiefly with the qualitative 
examination of foods colored with coal-tar dyes and gives a compara- 
tively full discussion of this phase of the subject. Further study of the 
coloring matters of the common fruits and vegetables must be made 
before a coherent scheme of analysis can be devised that will provide 
for the complete identification of all coloring matters in food products. 
The researches of Willstatter and his co-workers are rapidly extending 
our knowledge of the so-called natural colors. Willstatter and SchudeP 
have discussed the qualitative analyses of mixtures containing such 


1 Auoe. OJSkial Aft. Chemitta, Methodt, 1920 , 122 . 

*J. Aatoe. OJSkial A$r, Chimuts, 1917 , 3 ; 38 . 

* IVoMmi adwM, Bureau of Staxidards, Waahingtoa, D. C. 

« Aaaoe. OJSkial Aft. ChemiaU, Methodt, 1920 , 181 . 

• Bfr., 1918, Si! 782. Schudd, DtaMrtatioa. Kid Teoh. Tfochscule, Zurich, 1918, 
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coloring matters, and it is to be hoped that some of the substances used 
by them as reagents and which are rather difficult to prepare in the 
laboratory will soon be placed on the American market. 

The methods for the analysis of commercial coal-tar food dyes which 
were adopted tentatively last year were in the main edited from publica- 
tions that had been in print for several years, and no doubt had come to 
the attention of most analysts engaged in this work. Sets of mimeo- 
graphed sheets describing these methods were sent out last December to 
all chemists known to be engaged in the analysis of coal-tar food colors 
with the suggestion that they report any objectionable or incomplete 
statements either at this meeting or to the referee directly. No com- 
ments by letter were received other than those of R. E. Doolittle as 
chairman of Committee C. It is believed that further work on the 
analysis of these products may be directed profitably to the develop- 
ment of additional methods for the estimation of the commoner im- 
purities in commercial dyes. The method for the estimation of small 
amounts of aromatic amino compounds, described in connection with 
this report, is of this class. 


THE USE OF SODlUM-ALPHA-NAPHTHOL-2-SULFONATE FOR 
THE SPECTROPHOTOMETRIC ESTIMATION OF 
AROMATIC AMINO COMPOUNDS. 

By W. E. Mathewson^ (Bureau of Chemistry, Washington, D. (].). 

The work described in this paper was undertaken in connection with 
the analysis of dye products contaminated with small amounts of aro- 
matic amino compounds, and it is believed that the data obtained pro- 
vide a basis for a fairly satisfactory analytical method for the estimation 
of these and other substances that can be smoothly converted into amino 
or diazo compounds by known reactions. 

Rcverdin and de la Harpe* and Hirsch® have described methods for the 
estimation of amines which depend on converting them into the cor- 
respcmding diazo compounds and titrating the latter against standard 
solutions of naphthol derivatives, the first-named investigators using 
R-salt (sodium salt of 2:3:6 naphtholdisulfonic acid) the last, Schaeffer’s 
salt (sodium salt of 2:6 naphtholsulfonic acid). These processes, like 
most other well-known methods, are scarcely applicable when the 
amount of amine available is below one centigram. A direct adaptation 
of the same reactions for a quantitative colorimetric process is open to 
some abjection or question because both R-salt and Schaeffer’s salt, 


> IVeMiit addreM, Bureau of Standards, Waal 
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like other naphthol derivatives that couple in the ortho position, are not 
particularly reactive toward diazo compounds and hence may combine 
so slowly in dilute solutions that an appreciable proportion of the un- 
stable diazo compound undergoes other changes; furthermore, with 
small amounts of amines the relative excess of nitrous acid present is 
much greater, and the possible action of this on the naphthol derivative 
with the formation of colored compounds must be considered. An ex- 
amination of the larger handbooks on organic analysis indicates that 
reactions of this class have not come into favor for application to colori- 
metric methods. 

However, the reactions leading to the formation of azo compounds 
have, undoubtedly, been studied more thoroughly than those involved 
in most other color tests or colorimetric methods for amines. Investiga- 
tions of special interest are those of Hantzsch and Schumann^ on the 
influence of concentration and temperature on th^ rate of diazotization 
of various amines; of Cain and NicoU^ on the rate of decomposition of 
diazo compounds; of Orton, Coates and Burdett* on the effect of light 
on diazo compounds; and of Goldschmidt and Merz^ and Goldschmidt 
and Keppeler^ on the coupling of diazo compounds with phenols and 
naphthols. The tinctorial power of the azo dyes is well known to be 
very high and of the same order as that of dyes of most other classes. 

It was found in preliminary tests that when 0.0001 M solutions of 
benzenediazonium chloride were poured into alkaline solutions either of 
R-salt or Schaeffer’s salt the formation of the azo derivative was prac- 
tically quantitative as determined by spectrophotometric comparison 
with a known amount of the pure dye. The sodium salt of 1-2-naphthol- 
sulfonic acid® was selected, however, for more exact work as it reacts 
with diazo compounds in dilute solution much more readily and com- 
pletely than most of the common sulfonated naphthol derivatives and 
can give only para azo dyes. It can be made and purified without 
special difficulty and does not undergo oxidation very rapidly when 
exposed in alkaline solution to the action of the air (an advantage over 
resorcinol). No direct comparative data were found relative to the azo 
dyes derived from this substance, but it was believed that as para deriva- 
ties of a-naphthol they would show greater tendency to vary in hue 
with varying hydrogen ion concentrations, a fact that would aid in their 
identification; and furthermore, that they would possess such solu- 
bilities that they might be conveniently separated from most other 
substances by the use of immiscible solvents. The monosodium salt 

1 Ber.. 1899. 32: 1091; 1900, 33; 627 

* J, Chem, Soe^ 1901. 81: 1412; 1903. 83: 220. 

> Ibid,, 1907. 91: 86. 

*Ber., 1897.38:070. 

* Ibid* 1900 33: 893. 

* See jhiedlaender end TauMig. Ber., 1897. 30: 1457 for method of preparation. The salt may be pvr> 
chased from the Eastman Kodak Co., Rochester, N. Y. 
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of l-2--naphthol8ulfonic acid is designated throughout this paper as 
sodium a-naphtholsulfonate. 

DETERMINATION OF CONSTANTS. 

The disodium salt of benzeneazo-naphthol sulfonic acid was prepared 
by mixing solutions of pure benzenediazonium chloride (made by Kno- 
evenagers method' with a quantity of sodium a-naphtholsulfonate 
slightly greater than the equivalent amount, and then adding a slight 
excess of sodium carbonate solution. The dye was separated by the 
careful addition of strong C. P. sodium chloride solution, the precipi- 
tate filtered on a Buchner funnel and the pressed cake washed with 
dilute sodium chloride solution and alcohol; dissolved in hot water, 
salted out and filtered as before. It was then washed successively 
with moderately strong salt solution, dilute salt solution, alcohol and 
ether, several rinsings or treatments with the alcohol and ether being 
given. This general process, used by the writer for ten years in the 
preparation of dyes free from appreciable amounts of inorganic impuri- 
ties, iK)8ses8es the advantage that the thoroughness of the purification 
may be judged after estimating the percentage of chlorides in the 
product. 

The dyes derived from ortho-toluidine, para-toluidine, anthranilic 
acid, benzidine, a-naphthylamine and &-naphthylamine were {Mrepared 
similarly, except that in the case of benzidine the base was diazotized in 
water solution and the diazo salt precipitated with alcohoP; and with the 
naphthylamines, the diazotizations were carefully made in water solu- 
tion — avoiding excess of nitrite — and the diazo solutions used directly. 

The dyes, as thus separated, were the disodium salts or phenolates, 
except those made from benzidine and methyl anthranilate which were 
the tetrasodium and monosodium derivatives, respectively. Attempts 
to prepare the dyes from aniline, the toluidines and the naphthylamines 
in the form of either the monosodium salts or free sulfonic acids were 
less successful, these substances separating in such form as to render 
their filtration extremely difficult. The dye from methyl anthranilate, 
however, was prepared as the monosodium salt, using so^um acetate in 
the coupling and carefully avoiding any excess of a^ali or shrong acid 
in the operations. Sulfanilic acid and naphthionic acid were diazotized 
in the usual way with an excess of nitrite, the diazo compounds washed 
and then added to an excess of the naiditholsulfonate. The subsequent 
treatment was the same as that given above, except that eiter the first 
washing the phenolate was decomposed by the addition of sufficient 
hydrochloric acid to neutralize the liquid, the colors being finally sepa- 
rated as the disodium salts. The hues of the solutions of these coloring 

i Ber., 1890, 23: 2994; 1805, 38: 2048. 

3 CaftteDaneta, Ber., 1897, 39: 2800. 
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matters are shown in Table 1. Some of the dyes are almost insoluble 
in dilute acid or saline mixtures and hence are more or less completely 
precipitated when hydrochloric acid or the acetate buffer mixture is 
added to their aqueous solutions. 

Table 1. 


Hues of azo dyes derwedfrom 1-2-naphiholsulfonic acid. 




Hue op 0.005% Solution 

AMINB niOM WHICH 

APPBARANCK OP DYK | 


SOLVENT 


nEBIVED 

1 

0.1 N Sodiom 
Hydroxide 

O.lN Hydroohloric 
Acid 

Sodium Acetate- 
Acetic Acid 
Mixture* 

Aniline 

Red-brown powder 

Orange 

Orange-red 

Orange-red 

o-Toluidine 

Brown cryst. 
powder 

Red-brown crysl. 
powder 

Yellow-orange 

Red-orange 

Red-orange 

p-Toluidine 

Orange 

Orange-red 

Orange-red 

a-N aphthy la mine 

Brown cryst . 

1 powder 

Orange-red 

Dull green- 
yellow t 

Yellow-brown t 

Dull red- 
brown t 

6-Naphthyiamine 

Red-brown powder 

Orange-red 

Violet-red t 

Benzidine 

Black powder 

Violet-red 

Dull red-violett 

Dull red- 
violet t 
Violet-red 

Anthranilic acid 

Scarlet powder 

Orange 

Orange-red 

Methyl 

anthranilate 

Orange powder 

Orange 

Orange-red t 

Orange-red t 

Sulfanilic acid 

Red riowder 

Black cryst. powder 

Red 

Orange 

Orange 

Naphthionic acid 

Violet-red 

Brown-orange 

Brown-orange 


*SolutioD oontainiiig in 1 Ulw 0.1 molecule of sodium acetate and 0.1 molecule of free acetic acid, 
tlndefinite as part of the coloring matter was in suspension. 


The percentages of moisture, total sodium and chlorine in the prepara- 
tions were estimated by the official methods^ and the amount of coloring 
matter calculated, correction being made for the small quantity of 
monosodium compound usually present. The solutions used for the 
optical examination were, in most cases, so prepared as to contain in 
one liter exactly 0.0500 gram of pure dye as disodium derivative. The 
dyes from the unsulfonated amines showed, excepting in the case of 
benzidine, values for the proportion of sodium from 0.3 to 0.5 per cent 
below that required by theory for the phenolate salt. The phenolic 
acidity of these substances is so weak that it is very difficult to wash 
them thoroughly on the filter without hydrolizing them to some extent. 
The benzidine derivative contained a considerable amount of the hy- 
drolized compound formed during washing. 

The dye from 6-naphthylamine contained 1.53 per cent of sodium 
chloride. The other products, however, were free from amounts of this 
substance exceeding 0.3 per cent. 

Dilute solutions of each of the dyes w^e tested with phosphate and 


1 Attoe. Official Agr. Chemude^ Mtthodc^ 1920, 131. 





20 ASSOCIATION OF OFFICIAL AGBICULTUBAL CHEMISTS [Vol. VI, No. i 


borate buffer or regulator mixtures* to determine the hydrogen ion 
concentrations between the limits 10'‘ and 10'*, at which the maximum 
col<nr change is produced by a given change in the hydrogen ion ex- 
ponent. With the dyes from aniline, the toluidines, the naphthyla- 
mines, sulfanilic acid and naphthionic add the maxima were at alkalin- 
ities corresponding to hydrogen ion concentrations between 10** and 
lO**-*, and the hue at 10'* was almost identical with that in O.lN sodium 
hydroxide. It was assumed, therefore, that in so far as the effect of 
the hydrogen ion concentration was concerned, the optical properties 
of solutions in O.lN sodium hydroxide and in normal sodium carbonate 
should be practically identical, and that the differences shown with 
ordinary mixtures containing equal quantities of carbonate and bi- 
carbonate should be small*. 

The transmittances of solutions of the dyes were determined with the 
Konig-Martens spectrophotometer, quartz mercury lamp and double 
cell used for work already described®, values being expressed as “extinc- 
tion coefficients” or transmissive indices®. 

Table 2 shows the values found with O.lN sodium hydroxide solutions 
containing in one liter an amount of the respective dye corresponding to 
0.0500 gram of the pure disodium derivative, except in case of the 
methyl anthranilate derivative for which the pure color was calculated 
as the monosodium salt. Other solvents employed were O.lN hydro- 
chloric acid and O.lN acetate mixture, the latter being a solution made 
by mixing one volume of normal sodium hydroxide with two volumes of 
normal acetic acid and diluting to ten volumes. Determinations were 
made also with several of the colors using normal (0.5M) and 0.5N sodium 
carbonate solutions as solvents, the values found in each case being 
very closely similar to those obtained with O.lN sodium hydroxide. 
Satisfactory neutral and acid solutions of the colors from benzidine and 
the naphthylamines could not be prepared because of the low solubility 
of these dyes. The values for the derivatives of aniline and the tolui- 
dines obtained with hydrochloric acid and with the acetate mixture as 
solvents showed no differences so marked as to be well adapted for their 
differentiation. The observations were made at room temperature, 
which was 28°G. The figures given in Column 4 of Table 2, under the 
heading “Transmissive Index A”, were calculated from those in Column 
3 and express the transmissive indices for solutiems containing in a liter 


; 256, ffive the value 10'*** for the hydrogen ion 
' voltimee of 0.05M aodium oarbonate and 0.1 M 


^ Sdrensen. Bioehem, Z., 1009, 21: 175 and ErgAnistPhy^iol.t 1012, 12: 487, 438; PalHasoh. Biochem. Z., 
1915, 70: 341; Clark & Luba. J, Biol. Chan., 1016, 25: 601. 

* Auerbach and Pidt, Arb. Kais. Geaundh., 1911, 38: 256. 
ooaoentration at 18^ C. of a aohition made by mixing equal vol 
sodium acid carbonate. 

a J. Ind. Ena. Chem., 1920, 12: 883. 

4 Priest, J. Optical Sac. Amer., 1020, 4: 186; Bunsen and Roeooe. Pofg. Ann. Phjrcik, 1857, 101:248, 
defined the extmotkm ooeffioient of an absorbing medium as the rempKra of the tluokness of the layer 
required to reduce the intaosity of the incident liidit to 1/10 its original value. They pointed out also 
that with a dissolved colored substance this function could be taken as proportional to the concentration. 
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the quantity of the dye in question equivalent to 0.0100 gram of the 
corresponding amine. 


Table 2. 


Extinction coefficients or transmissive indices oj azo derivatives of 1-2-naphiho!~sulfonic 
acid in OAN sodium hydroxide solutions. 


Amine prom which Derived 

Wave Length 

IN fifjL OF Light 
Employed 

Transbussive 

Index 

Observed 

Transmissive 

Index A 

Aniline 

436 

1.87 

1.50 

Aniline 

546 

0.89 

0.71 

Aniline 

579 

0.18 

0.08 

o-Toluidine 

436 

2.09 

1.37 

o-Toluidino 

546 

0.67 

0.44 

o-Toluidine 

579 

0.08 

0.06 

p-Toluidine 

436 

1.86 

1.22 

p-Toluidine 

546 

0.83 

0.55 

p-Toluidine 

579 

0.09 

0.06 

a-N aphthylamine 

436 

1.50 

0.88 

a-N aphthylamine 

546 

1.83 ! 

l.OH 

a-Naphthylamine 

579 1 

1 

0.57 

0.34 

6-Naphlhylamine 

436 

1.59 

0.94 

6-N aphthylamine 

546 

1.7S 

1.05 

6-Naphthylamine 

579 

0.34 

0.20 

Benzidine 

436 

0.48 

0.28 

Benzidine 

546 

2.00 

1.18 

Benzidine 

579 

1.40 

0.82 

Anthranilic acid 

436 

2.15 

1.23 

Anthranilic acid 

546 

0.55 

0.315 

Anthranilic acid 

579 

0.04 

0.025 

Methyl anthranilate 

436 

1.55 

0.84 

Methyl anthranilate 

546 

1.40 

0.75 

Methyl anthranilate 

579 



p-Sulfonilic acid 

436 

1.35 

0.71 

p-Sulfonilic acid 

546 

2.20 

1.15 

p-Sulfonilic acid 

j 579 

0.50 

0.26 

Naphthionic add 

436 

1.04 

! 0.47 

Naphthionic acid 

546 

2.68 

1 1.20 

Naphthionic acid 

579 

1.45 

1 0.65 


The transmissive indices of the dye derived from methyl anthranilate 
in O.IN sodium hydroxide solution could not be obtained directly be- 
cause of the rapid saponification of the ester. The alkaline solutions 
were prepared by mixing such amounts of stronger aqueous solutions of 
the coloring matter, 5N sodium hydroxide solution and water as to give 
the desired concentration. Readings were then taken at definite inter- 
vals from the time of mixing in light of wave lengths 436 /uaa and 546/t4/u 
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and the values for solutions of the pure ester calculated from these 
numbers. Measurements made at 546/(^ with solutions in O.lN sodium 
hydroxide containing 0.100 gram of pure color per liter gave the values 
shown below, the fost readings being taken about four minutes after 
mixing. The temperature was kept at 20®C. =*=0.3^0. 


Table 3. 


Transmissive indices of dyes from methyl arUhranilaie. 


Txiib in Minutes Afteb 
First Reading 
( t-tO 

Transmissxve Index at 
546 UfA (r) 

Velocity Constant (c) 

0 

2.57 


7 

2.24 

0.0151 

14 

1.99 

0.0148 

26 

1.69 

0.0143 

41 

1.43 

0.0145 

62 

1.22 

0.0150 

95 

1.09 

0.0156 

1300 

1.04 



The velocity constant (c) as given in Table 3 was calculated by the 
formula — 


1 , /2.67-1.04\ 


Note. — A s the solution contained a large excess of alkali it was assumed that the 
amount of dye saponified at any instant was proportional to the amount of ester present 
at that time. 


A few similar measurements at 40®C. gave the value 0.064 for the 
velocity constant at this temperature. The transmissive index at 
546|4 m of the anthranilic acid derivative at 40°C. appears to be approxi- 
mately 2 per cent higher than at 20®G. 

The monosodium salt of 4:1:2 nitroso-naphtholsulfonic acid was pre- 
pared by mixing solutions of equivalent amounts of sodium nitrite and 
sodium a-naphtholsulfonate and adding a slight excess of acetic acid. 
The reaction mixture was allowed to stand for several hours and the 
yellow crystalline nitroso compound then filtered off and purified by 
recrystallization, the salt being finally obtained in the form of bright 
yellow needles containing two molecules of water. Moisture was 
determined by drying at 125®C. to constant weight. The analyses 
gave the following results: 

Moisture found — 11.37 per cent (calculated 11.58 per cent). 

Sodium found — 7.36 per cent (calculated 7.39 per cent). 

From these figures the transmissive indices were calculated for so- 
lutions in O.lN sodium hydroxide containing in one liter the amount of 
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Table 4. 


Values for the transmissive indices. 


SOLVSNT 

Wave Length in 
flfJL OF LfORT 
EMHU>yED 

Concentration 
(Gram per lit4Br) 

Tn\NSMi8aivE Index 
Observed 

O.IN sodium hydroxide 

436 

0.0500 

1.64 


546 

0.0500 

0.035 

O.IN hydrochloric acid 

436 

1 5.00 

0.53 

546 

5.00 

Less than 0.01 

Solution containing in 1 liter 




0.1 molecule of acetic acid 

436 

2.50 

0.39 

and 0.1 molecule of sodium 
acetate 

546 

2.50 

Less than 0.01 


dye corresponding respectively to one centigram of water-free sodium 
nitroso-naphtholsulfonate, one centigram of sodium nitrite and one 
centigram of nitrous acid. The values were as follows: 


Table 5. 

Transmissive indices of sodium nitroso-naphtholsulfonate. 


Wave Length in of 


Transmissive Index 

Transmissive Index 

TnANSMIHHlVB InDEX 

Corresponding to 

Corresponding to 

Light Employed 

FOR Dry Dye 

0.01 Gram of Sodium 
Nitrite 

0.01 Gram of Nitrou'^ 
Acid 

436 

0.370 

1.47 

2.16 

546 

0.008 

0.03 

0.05 


SPECTROPIIOTOMETRIC ESTIMATION OF AMINES. 

The data in Table 5 were applied for the estimation of amino com- 
pounds, the tests being made as follows: The solution of 0.00050-0.00100 
gram of the base in 100 cc. of 0.25N hydiochloric acid was treated at 
room temperature (25°-30®C.) with 1.0 cc. of 0.5N sodium nitrite solu- 
tion, stirred and allowed to stand exactly 2 minutes. It was then poured, 
with stirring, into a beaker containing a mixture of 15 cc. of 51\ (2.5M) 
sodium carbonate solution and 5 cc. of a 5 per cent solution of sodium 
a-naphtholsulfonate. The solution was transferred to a graduated flask, 
diluted to exactly 150 cc. or 200 cc. and the transmittance* determined 
at 546/Li/£. 

The colored solution obtained by this procedure contained in addition 
to the azo dye a small amount of the intensely yellow nitroso derivative 
of sodium a-naphtholsulfonate. The effect of this on the light absorp- 
tion at bidfifi was negligible, however, as was shown by taking readings 







24 ASSOCIATION OF OFFICIAL A6RICULTUBAL CHEMISTS [VoL VI, No. i 


at 436^ and calculating the correction. For example, 100 cc. of a solu- 
tion of 0.00100 gram of carefully prepared crystallized sodium naph- 
thionate was treated as described, the dye solution being finally diluted 
to 150 cc. The readings for the transmissive indices at 546^ and at 
436fv* were, respectively, 0.562 and 0.326 — ^recovery, 97.5 per cent. A 
similar test using 0.00200 gram of naphthionate in 50 cc. of acid and 
finally diluting to 100 cc. gave indices at 546/1/1 and 436/1/1 of 1.656 and 
0.881, respectively — ^recovery, 97.5 per cent. When quite accurate 
analytical results are desired it would seem necessary in all cases to 
carry through parallel determinations with known quantities of the pure 
amine to eliminate small errors such as those due to variation in 
temperature, alkalinity and salt content of the solutions. 

A special case exists with the dye derived from diazotized methyl 
anthranilate since this coloring matter gradually saponifies in alkaline 
solution forming the anthranilic acid derivative, the absorption at 436/i/x 
increasing, that at 546 /x/li decreasing. The velocity constant for the rate 
of saponification in 0.5M sodium carbonate solution at 30®C. was found 
to be approximately 0.0027, from which it follows that during the first 
minute after mixing the reading at 546/4/i had decreased about 1/300 of 
its value. With such solutions the change in the transmission for a time 
interval of, say five minutes, will be very smaU and almost the same as 
that taking place during the next equal interval. 

The following equation is calculated from the data already given and 
shows the amount of the amine corresponding to the total coloring 
matter in a solution in O.IN sodium hydroxide containing both saponi- 
fied and unsaponified dye, X representing the quantity of total amine 
(in centigrams per liter), a and b the respective transmissive indices of 
the solution at 436/4/4 and 646/4^ at any given instant: A'*® 0.773 a+0.465 
6. This formula is of interest but is not strictly applicable under con- 
ditions easily fixed in analytical practice. 

The general procedure for the coupling of the diazo compounds that 
has just been discussed is open to two disadvantages. With the simpler 
derivatives such as those from aniline and the toluidines the absorptions 
at 546/4M are rather low. The radiation of wave length 492/4/4 from the 
mercury arc would be much more suitable but, like similar monochromatic 
light from other sources, is not intense enough for spectrophotometric 
work with the Konig-Martens apparatus. Furthermore, the dyes are 
obtained in alkaline mixtures containing sodium nitrite and sodium 
a-naphtholsulfonate, and can not be conveniently separated from these 
substances with immiscible solvents. To insure complete diazotization 
before any appreciable quantity of the diazo compound has suffered 
decomposition, an amount of nitrite equal perhaps to 0.0005 molecule 
of nitrite has been employed to diazotize 0.00001 molecule of amine. If 
the carbonate solution is acidified, the nitrous acid at once reacts with 
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the sodium a-naphtholsulfonate, producing an amount of new coloring 
matter very much greater than the quantity of azo dye present and 
forming a mixture from which the latter can scarcely be separated 
satisfactorily. 

Experiments were made with a number of amines using hydrazine 
sulfate to destroy the excess of nitrous acid before coupling. According 
to Dennstead and Gohlich^ the products formed by the action of hydra- 
zine sulfate on nitrous acid are water, nitrogen, oxygen, nitrous oxide, 
sulfuric acid and azoimid or triazoic acid. The reaction of diazo compounds 
with hydrazine and with azoimid has been investigated by Noelting and 
Michel* who showed that in both cases the diazo salts were converted 
under the conditions of their experiments into the corresponding organic 
azoimides. The common organic azoimides are not strongly colored 
and are moderately stable so that their formation in small amount is 
without perceptible influence on the colorimetric procedure excepting in 
so far as destruction or loss of the diazo compounds is involved. 

Tests were made with several different amines according to the follow- 
ing procedure: 

The solution of 0.00100 gram of the amine in 100 cc. of 0.25N hydrochloric acid was 
treated at room temperature (28°C.) with 1.0 cc. of 0.5N sodium nitrite and allowed 
to stand exactly 2 minutes. Four cc. of a 3% solution of hydrazine sulfate was added 
and the mixture well stirred for 20 seconds. About 5 cc. of the 5% solution of sodium 
a-naphtholsulfonate was then poured in, followed quickly by 15 cc. of 5N (2.6M) 
sodium carbonate. The portions of a-naphtholsulfonate and sodium carbonate were 
previously measured off in graduated cylinders so that they could be added to the 
diazo solution and mixed quickly. In case of the carbonate solution spt^cial care was 
taken to pour it into the solution in such a way that the full addition and mixture 
were made almost instantly. 

When solutions of 6-naphthylamine were treated by this procedure 97% or more 
of the amine was converted into the dye. The coloring matter was estimated 
directly in the mixture after diluting it to a known volume; it was also estimated in 
other tests by acidifying the liquid and extracting the dye with 3 small portions of 
amyl alcohol. The latter was washed with O.IN hydrochloric acid, diluted with 
petroleum ether, the dye extracted with O.IN sodium hydroxide and the solution made 
to a definite volume in the same solvent. Aniline and methyl anthranilate gave yields 
of 93-96% of the corresponding dyes. The yield from naphthionic acid was variable 
and lower (70-80%). 

Similar experiments with aniline using Schaeffer’s salt and R-salt 
instead of the sodium a-naphtholsulfonate showed that with these 
b-naphthol derivatives less than one-third of the diazo compound was 
converted into dye. This would seem clearly to be due to the lower 
velocity of the coupling of the 6-naphthol derivatives as the result of 
which more of the diazo compound reacted with the hydrazine. 

The procedure with hydrazine sulfate is convenient and when check 

1 CAem. Zto., 1897, 21: 876. See alao Curttoa, Ber., 1893. 26: 1263. 

S0er., 1893, 26: 86. 
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determinations with known amounts of amine were carried through at 
the same time and in exactly the same way gave fairly accurate data in 
most cases. In order to limit the side reactions as much as possible it 
was found desirable to use but a little more hydrazine sulfate than was 
necessary to destroy the nitrous acid completely. A few blank tests 
made by treating 100 cc. portions of 0.25N hydrochloric add with sodium 
nitrite, hydrazine sulfate, sodium a-naphtholsulfonate and sodium car- 
bonate served to show the quantity of the hydrazine sulfate solution 
which under the conditions was just sufEcient to prevent the formation 
of yellow coloring matter when the liquid was made alkaline. An excess 
of 0.5 to 1 cc. of the approximately 3 per cent solution was used in 
the test with amines. 

The intense coloring power of sodium nitroso-naphtholsulfonate, and 
the ease with which it is formed from sodium a-naphtholsulfonate sug- 
gested that the latter substance might serve as a useful reagent for the 
spectrophotometric estimation of nitrous acid. Ten cc. of a O.OOIOOM 
solution of sodium nitrite were mixed with 2 cc. of 5 per cent sodium 
a-naphtholsulfonatc solution, cooled to about 8®C. and acidified with 
0.10 cc. of 5N hydrochloric acid. After standing for ten minutes the 
mixture was made alkaline with 2.1 cc. of 5N sodium hydroxide, diluted 
to 100 cc. and the transmissive index at 436^;u determined. The value 
found was about 96 per cent of that calculated from Table 5. The 
standard dilute sodium nitrite solution was prepared from crystallized 
silver nitrile and sodium chloride, and it is possible that a slight change 
in titre through absorption of oxygen may have taken place during its 
preparation. The a-naphtholsulfonate does not react with nitrates in 
these dilute solutions. 

COLORIMETRIC METHOD FOR THE ESTIMATION OF R-NAPHTTIYLAMINE 
IN COMMERCIAL OII^SOLUBLE FOOD DYES. 

The colorimetric method outlined below has been used for the estima- 
tion of small amounts of 6-naphthylamine in samples of commercial 
Yellow A B (benzeneazo-6-naphthylamine) and Yellow 0 B (o-tolueneazo- 
b-naphthylamine). Since the proportion of fe-naphthylamine in these 
products seldom exceeds 0.5 per cent a method giving figures accurate 
to about 10 per cent of their value is considered satisfactory. 

Separation of b-naphlhyJamine from Yellow A B and Yellow 0 B, 

The 6-iiaphthylainine is separated by dissolving 1.00 gram of the dye in 60 cc. of ben- 
zene and extracting in a separatory funnel with four 26 cc. portions of 0.26N hydro- 
chloric acid. A second funnel containing 60 cc. of benzene is provided and the acid 
portions separately shaken out with this solvent, being passed through the second 
funnel in the same order as through the first. With some commercial dyes the im- 
purities form a precipitate that appears at the junction of the two liquid layers in the 
first funnel and interferes with their complete separation. The precipitate may usually 
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be caused to coUecl so as to occupy a volume not greater than 2~4 vx\ by gently rotating 
the funnel. However, only the clear solution should be drawn into the second funnel 
and as the separation of the acid is thus incomplete it is necessary in such a case to pass 
an additional washing portion of acid through the funnels and test it to make sure that 
all naphthylaniine has been extracted. 

Conversion of base into azo dye. 

The solution of the base in about 100 cc. of 0.25N hydrochloric acid is treated at 
room temperature (20®-30®C.) with 1 cc. of 0.5N sodium nitrite solution and allowed 
to stand exactly two minutes. 5 cc. of a saturated solution of hydrazine sulfate is 
added, the mixture stirred, allowed to stand exactly i minute and treated with 5 cc. of 
a 5% solution of sodium a>naphthob2-sulfonate and finally with 15 c<\ of a 25% 
solution of sodium carbonate. The sodium carlionate must not be poured in 
slowly but should be added in one portion and the solutions quickly mixed by stirring. 
The alkaline dye solution is finally diluted to 200 cc. A solution containing a known 
amount of h-naphthylamine is carried through in exactly the same way and aliquot 
portions of the two dye solutions obtained are diluted further if necessary, and com- 
pared colorimetrically. If the results show the standard to be very dissimilar in con- 
centration to the solution under examination it is discarded and a more similar standard 
prepared. The comparison is best made in monochromatic green, blue or \ iolet light. 
If a white light source is used a colored glass or film should be placed in the i>ath of the 
light to intercept the red, orange and yellow rays. 

Note. — Care must be taken that no appreciable amount of the mixture adherinK to the i^alls of the 
beaker above the surface of the liquid escapes the action of the hydrazine and that the diazo solution is 
not exposed to brilliant sunlight. 

Procedure with dyes contaminated with a~naphfhylamine derivatives. 

A sample of Yellow A B contaminated with benzeneazo-a-naphthylumine will give 
a reddish acid extract when treated as described alx)ve. The amount of this base 
removed is usually very small, but its influence on the colorimetric determination of 
the naphthylamine may be eliminated when necessary as follows: The pink acid extract 
containing the naphthylamine is compared before the diazotization-coupling operation 
with a somewhat more strongly (x>lored solution of benzeneazo-o-naphthylamine in 
0.25N hydrochloric acid and the latter then diluted with 0.25N acid until the color con- 
centration is the same. 100 cc. of this solution is carried through the diazotization and 
coupling proc/Csses in exactly the same way as the dye extract ai»d the standard naph- 
thylamine solutions. 20 cc. of tlie resulting solution (containing sodium benzeneazo- 
naphthaleneazo-naphtholsulfonate) is placed in a graduated 100 cc. colorimetric’ tube 
and 20 cc. of the dye solution obtained from the acid (’xtract is measured into a second 
similar cylinder. The dye solution from the standard naphthylamine mixture is then 
added to the first cylinder from a buret until tlie liquids show nearly the same color 
on looking down the tubes. They are finally diluted to the equal volumes and a few 
drops more of the standard naphthylamine dye solution added to the known mixture 
to bring its color intensity exactly to that of the sample. The buret reading divided 
by 20 and multiplied by the weight of &-naphthylaminc used in making the standard 
solution gives the amount of 5-naphthylamine in the original unknown solution. 

Application of the method with dyes containing aniline or o-tolaidine. 

Aniline and o-toluidine do not often occur as impurities in Yellow A B and Yellow 
O B. When present, they are extracted with the 6-naphthylamine in the treatment 
with benzene and produce the corresponding azo derivatives in the coupling process. 
Dilute alkaline solutions of these derivatives are orange in hue, while a similar solution 
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of the h-naphthylamine derivative is red. The amounts of each of the components in 
a mixture of two dyes d dissimilar hue, while best determined with the spectrophoto- 
meter, may be judged by colorimetric comparisons with known mixtures. 

SUMMARY. 

1. Values are given for the transmissive indices or extinction co- 
efficients of alkaline solutions of the azo dyes formed from aniline, 
o-toluidine, p-toluidine, a-naphthylamine, h-naphthylamine, benzidine, 
anthranilic acid, methyl anthranilate, sulfanilic acid and naphthionic 
acid by diazotizing and coupling with 1-2-naphtholsuifonic acid. 

2. Similar values are given for the transmissive indices of solutions 
of 4:1:2 nitroso-naphtholsulfonic acid. 

3. The application of these values to the estimation of small amounts 
of the amines is discussed. 

4. Tests are described in which the sodium salt of I-2-naphthQlsulfonic 
acid was used as a reagent for the estimation of nitrites. 

5. A method is described for the colorimetric estimation of ft-naph- 
thylamine in commercial oil-soluble food colors. 


REPORT ON METALS IN FOODS. 

By W. F. Clarke (Bureau of Chemistry, Washington, D. G.), 

Referee, 

The work of the referee for 1920 was limited to the devising of a 
modification of the Penniman method^ for tin and to a collaborative 
study of the modification. The resulting revision carries several features 
of the Baker-Sellars method*. 

Briefly, the original Penniman method may be outlined as follows: 

The tin is separated from the food material by extraction with hydrochloric acid and 
filtration of the acid solution; after adjustment of the acid concentration powdered zinc 
is added to the hydrochloric acid extract to precipitate the tin; after filtration the 
mixed metals are dissolved in hydrochloric acid in an atmosphere of carbon dioxide; 
after cooling in the same atmosphere the stannous chloride is titrated with potassium 
iodate. 

Objections to the original method are based on these points: 

(1) Some of the coloring matter extracted by the hydrochloric acid 
may be carried along throughout the process and may interfere when 
the stannous chloride is being titrated. 

(2) It appears that the zinc does not completely precipitate the tin; 
possibly it might do so were the proportions of zinc and acid varied con- 
siderably from those proposed in the original specifications. 

1 J. Asioc. Official Aar. Chaniritt 1920. 4: 175. 

« A$»oe. Official Agr. ChemUU, Methodc, 1920, 160. 
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(3) The titration of stannous chloride with potcissium iodate in the 
presence of strong hydrochloric acid involves at least four reactions. 
It was assumed that the stannous chloride is completely oxidized before 
the remaining three reactions begin, the end point being marked by the 
liberation of free iodine due to one of the later reactions. It has been 
found, however, that iodine is liberated prior to the complete oxidation 
of the stannous chloride. 

After modification of the method based upon these criticisms, your 
referee sent out samples and directions for collaborative study. An out- 
line of the specifications submitted is as follows: 

Destroy the organic matter by wet combustion in a Kjeldahl flask; transfer the 
residue, consisting in part of mctastannic acid and stannic sulfate, to a large Erlenmeyer 
flask, the Kjeldahl flask being washed out with hot sodium hydroxide solution. Make 
the liquid in the Erlenmeyer suitably acid with sulfuric acid and precipitate the tin as 
metal by means of an initial charge of powdered zinc and a later charge of powdered 
iron. After decantation through an asbestos mat, washing to remove sulfates, dissolve 
the metals in hydrochloric acid, an atmosphere of carbon dioxide being maintained 
during the dissolving and the later cooling. Titrate the resulting stannous chloride 
with 0.01 N iodine which has been standardized by thiosulfate, the value of which is 
determined by running against weighed dry iodine. 

The samples sent out consisted of a solution of tin chloride, some tin 
foil and a supply of tin-free dried beans. 

To 20-gram portions of the beans in a Kjeldahl flask each analyst 
added a measured portion of the tin solution or a weighed amount of 
tin foil. 

The results obtained are shown in the table, page 30. 

In explanation of the large amounts of tin apparently found in the 
blanks it will be noted that the values are the same for blanks with beans 
and for those without beans; in other words, the beans are tin-free. 
Furthermore, the work of Hale^ has shown that for very dilute iodine a 
large blank is found when the volume of solution is leu^ge and the con- 
centration of potassium iodide is low. This effect is increased under 
the conditions reported here with the result that for quantities of tin 
of at least 5 milligrams the amount apparently found is excessive; how- 
ever, when 10 milligrams or more are present the volume of iodine 
required contains enough potassium iodide to eliminate this error. 
Some unreported determinations were run, in which an effort was made 
to add potassium iodide solution in sufficient amount, but it was found 
that free iodine was liberated under the conditions of the method. Fur- 
ther work will be done on that point. Finally, it appears that for an 
amount of tin of 10 milligrams or more the titration with iodine gives a 
reasonably good figure, the blank being disregarded. 


t Am, Chem. J., 1902, 38: 460. 
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ANALYST 

SAMPLE 
OF BEANS 

TIN 

PRESENT 

TIN 

POUND 


grtuns 

milligrams 

mUligramt 


0 

0 

0.24 


0 

0 

0.21 


20 

0 

0.36 


20 

0 

0.42 

A. E. Stevenson, National Canners Asao- 

20 

6.00 

4.04 

ciation, Washington, D. C. 

20 

6.00 

4.39 


20 

60.00 

48.19 


20 

60.00 

43.38 


20 

6.63 

6.10 


20 

6.63 

6.34 


20 

22.60 

21.54 


20 

22.60 

21.60 


20 

56.25 

52.88 


20 

66.26 

52.17 


20 

0 

1.20 


20 

6.63 

7.08 


20 

66.26 

66.13 

R. M. Kami, Bureau of Chemistry, Wash- 

20 

66.26 

56.78 

ington, D. C. 

50 

33.76 

34.48 


0 

1 11.26 

11.14 


0 

11.25 

11.23 


0 

11.25 

11.69 


0 

0 

1.03 


0 

0 

1.36 


20 

0 

1.09 


20 

0 



20 

5.63 



20 

5.63 


W. F. Clarke. 

20 

22.60 

22.61 


20 

22.50 



20 

56.25 



20 

56.25 

Ki 


20 

4.71 

5.40 


20 

5.50 

1 6.36 


20 

33.96 

33.76 


20 

25.70 

I 25.44 


The only comment received was from Hann, who considers the pro- 
posed modification an improvement over the original Penniman method 
and also over the Baker-Sellars method. He states that it avoids both 
the laborious filtration of the metals in the original method and the 
precipitation and subsequent dissolving of sulfide as required in the 
Baker-Sellars method. He also reports that results are more consistent 
than those found by the other methods. 


DISCUSSION. 

The analysts’ results are better than those found last year when the 
original method was studied. The accuracy is about equivalent to 
that of a carefully performed Baker-Sellars procedure. Apparently the 
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wet combustion is slower than the hydrochloric acid extraction in the 
original method, but in reality it takes much less of the analyst’s time ; 
besides it avoids the carrying along of interfering coloring matter. The 
precipitation of the sulfide in the Baker-Sellars method and its more 
disagreeable subsequent dissolving are substituted for the Penniman 
zinc precipitation procedure, which is made complete by a later charge 
of powdered iron, the effectiveness of which is probably due to a coupling 
effect with the other metals. An interesting controversy is now in 
progress between Kolthoff and Bouman^ regarding the proc^edure of 
Alda Prins® in precipitating tin by powdered iron. The inai^curate 
iodate titration of the original method is replaced by the use of iodine. 

RECOMMENDATION. 

It is recommended that the modification of the Penniman method for 
tin be studied further with collaborative work. 


REPORT ON ARSENIC IN FOODS. 

By R. M. Hann (Bureau of Chemistry, Washington, D. C,). Associate 

Referee, 

In accordanc(‘ with the recommendation of the Referee on Metals in 
Foods, 1920, the H. V. Farr modification of the Gutzeit method was 
subjected to a comparative study with the present tentative Gutzeit 
method’"*. 


apparatus 

The modified apparatus <!onsisis of a generator equipped with a funnel, for the intro- 
duet ion of acid and reagents, and an outlet tube, through which the gasps e>olved are 
parsed before contact with the sensitized pat)er. The generator itself is cylindrical in 
shap(», of approximately 50 cc, capacity and has a hollowed ground-glass stopper to 
allow placement of the other parts of the apparatus without overcrowding and general 
instability. The funnel is introduced through the top; its stem is placed as near the 
center of the generator as possible and reac'hes nearly to its base. The outlet is a 
small calcium chloride tube in which the gases are purified by contact with lead acetate 
cotton and diffused before final passage through the mercuric chloride paper attached 
to its extremity. The apparatus is of glass and ground joints are used throughout 

REAGENTS. 

The reagents required are arsenic-free zinc (No. SO-mesh powder), arsenic-free hydro- 
chloric acid, saturated water solution of bromine and a 10% solution of potassium iodide. 
The sensitized paper was prepared by soaking soft filter paper in 5% men'uric chloride 
solution and spreading it on a clean towel until dry. 

1 Bee trav, ehim., 1920, 3^: 537-41. 60&-S, 711-14. ~~ 

* Prins, Ada. Bekiiupte leidraad voor qualitatieve chemiache analyse, 1019 Chem. WeeMtlad, 1919, 
H; 1692. 

* Afsvc. Official Apr. Chemists, Methods. 1920, 147 
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DETERMINATION. 

Introduce 5 grams of the sample into the body of the apparatus and add 4 or 5 grams 
of No. 30 powder arsenic-free zinc. After inserting the stopper, add 6~8 drops of 
saturated bromine solution and then concentrated hydrochloric add until fairly vigorous 
action commences. A very slight excess of bromine should be present at this time. 
Next fill the apparatus about ^ full with diluted hydrochloric add. In 2~5 minutes 
add 10 drops of 10% potassium iodide solution and fill the apparatus to within ^ in. 
of the top with diluted hydrochloric acid. The strength of add should be such that 
when a blank is run it will require from 30 to 40 minutes to dissolve the 4 grams of 
zinc. When practically all the zinc has dissolved remove the sensitized paper and esti- 
mate the arsenic hy comparing the intensity of the stain with a set of standards pre- 
pared under like conditions with known amounts of arsenic. 

A copy of the method, a set of apparatus, paper to be sensitized and 
a solution containing 350 milligrams of arsenious oxide per 100 cc., 
with directions for diluting the solution to a strength of 3.5 micro- 
milligrams per cc., were sent to each of six collaborators, located at 
stations where arsenic work is part of the regular analytical procedure. 
The author of the method very kindly consented to assist and give the 
benefit of his experience. 

The following results (reported in milligrams of arsenious oxide per 
kilo) were received from the collaborators; 


Analyst 

Tbntativs 

GtTRBrr 

Method 

II. V. Faeb 
Modification 

E.^H. Berry, Food and Drug Inspection Station, Chicago, 

5 

4.5 

J. 0. Clarke, Food and Drug Inspection Station, Sav- 
annah, Ga 


3.0 

R, Hertwig, Food and Drug Inspection Station, San Fran- 
cisco, Calif 


3.0 

3.4 

W. E. Kirby, Food and Drug Inspection Station, New 
York, N. Y 

3.6 

3.4 

3.6 

R. M. Hann 

3.7 

1 

3.6 


3.6 


COMMENTS BY COLLABORATORS. 

J. 0. Clarke , — Binding the sensitized paper over the end of the tube is a very ex- 
cellent departure from the usual method of collecting the stain on a strip of paper. 
In my opinion this could be combined successfully with the present tentative method 
as outlined in the A. O. A. C. methods^ In other words, an ideal procedure appears 
to be the use of the reacting mixture as outlined in the present tentative method and 
the making of the stain as outlined in your method. 


1 Auoe. Official Asr. Chemisti, Methods, 1920, 147. 
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W. E, Kirby . — In regard to changes suggested in the present tentative method for 
arsenic, I believe that the use of potassium iodide and warming the solution to 90^C. 
is unnecessary. 

E. H, Berry , — Considerable difficulty was experienced with the Farr method. A 
large number of determinations were made where few, if any, stains were obtained. 
It was impossible to account for this as the details of the method were followed very 
closely. A special and delicate piece of apparatus is very objectionable. It is easily 
broken and it is believed the use of such an apparatus should be avoided, if possible, 
for a determination so frequently encountered as the arsenic determination. Again it 
does not seem possible to make as close a comparison of the stain spots on the paper, 
as it is of stain strips as obtained in the A. O. A. C. method. The directions for the 
A. O. A. C. method call for the use of 15 grams of stick zinc. It is believed that the use 
of so large an amount of zinc is unnecessary. The rapidity of the action in the generator 
bottle can be much more easily controlled with a much smaller amount of zinc. I 
would suggest that a further study of both methods be made. 

R. Heriwig . — ^The tentative Gutzeit method of throwing the stains out into lengt^hs 
has the extra advantage of having the length besides the intensity to aid in making 
comparisons. The technique of the official Gutzeit method is as simple as that of the 
Farr method. From my experience with the former, I should recommend it as having 
more in its favor as a practical working method and offering greater chances for reliable 
results than the method here under discussion. 

DISCUSSION. 

The work of the referee has almost entirely consisted of a study of 
the Farr modification. Excellent results were obtained in concentrations 
below twenty micromilligrams of arsenious oxide. Above this con- 
centration perfect stains were consistently obtained but the accurate 
comparison of differences in color became difficult. Fading out of 
stains was not so noticeable, as observed by Clarke, and this objection 
will in all probability be overcome by the substitution of mercuric 
bromide for the chloride. While the preliminary treatment suggested 
seems adequate in the case of a simple arsenic solution it would doubtless 
be necessary to use a more vigorous method of reduction in the case of 
refractory substances. Samples of phosphoric acid were analyzed and 
they gave excellent checks with similar samples analyzed by the tenta- 
tive method. The Farr method as it stands is admirably suited for 
rapid determination of arsenic when the amount of arsenic detected is 
below some definite limit, which at present is in the neighborhood of 
twenty parts per million. Renewed interest in the arsenic work is 
evident in the reports of the various collaborators. The objections to 
the Farr method are well founded, but in view of the promising results 
obtained by a majority of the collaborators, the method seems worthy 
of further study and possible modification. Several helpful suggestions 
were received, and an attempt will be made to determine the practi* 
cability of incorporating one or more of these ideas into the method as 
it now stands. The use of a larger outlet tube and therefore larger 
absorption surface, as suggested by Clarke, would tend to give a more 



34 ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS [Vol VI, No. f 


uniform stain but the difference in intensity of the stain per unit surface 
of the absorbing paper would be very slight and for that reason decrease 
the sensibility of the method. After working with the Farr modifica- 
tion, Clarke devised a simpler form of apparatus which he used with 
good results. An effort will be made to try out this apparatus. 

Further study of the tentative method especially in regard to the 
potassium iodide reduction seems to be necessary. While the work of 
H. M. Loomis^ and E. L. P. T^euthardt^ former associate referees on 
arsenic, seems to prove the reduction with iodide an essential step there 
is a feeling among workers in this field that it is an unnecessary detail. 
In this connection it may be noted that the function of stannous chloride 
in the determination is almost entirely that of an accelerator and that 
it is doubtful if it acts as a reducing agent under the conditions. The 
work of the coming year will include a study of the value of this re- 
duction. 

RECOMMENDATIONS. 

It is recommended — 

(1) That the H, V. Farr modification of the Gutzeit method for the 
determination of arsenic be further studied with a view to simplifying 
the apparatus as described and ascertaining the conditions necessary 
for a more accurate determination in concentrations above 20 micro- 
milligrams of arsenious oxide. 

(2) That the present tentative Gutzeit method be studied again in 
comparison with the H. V. Farr modification. 


REPORT ON DETERMINATION OF PECTIN IN FRUIT AND 

FRUIT PRODUCTS. 

By H. J. WiCHMANN® (U. S, Food and Drug Inspection Station, Denver, 

Colo.), Referee, 

Fruits contain more or less natural pectin. The commercial pectin 
on the market at the present time is extracted from apple pomace, from 
dried apple chops, or from dried skins and cores from which the sugars 
and other substances soluble in cold water have been removed. This 
pectin can be legitimately used in those jams or jellies which are made 
from fruits low in natural pectin or those sensitive to continued boilmg, 
provided its use does not conceal inferiority; for example, a deficiency of 
fruit. It is, therefore, of great importance to devise methods suitable 
for the purpose of detecting added commercial pectm and to determme 
whether it conceals inferiority due to a deficiency of fruit. 

The Denver Station of the Bureau of Chemistry has developed 


1 J. Attoe. Official Agr, Chemiric, 1915, 1 : 244. 
1916, 1: 580. 

'Ptramted by W. W. Randall. 
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certain methods that appear to be useful for the purpose mentioned. 
It was determined to try out certain of these methods cooperatively. 

Pectin is a constituent of the cell-wall of fruits and other plants soluble 
in water and insoluble in alcohol. The alcohol precipitate should, 
therefore, be a measure of the amount of pectin present in a fruit prod- 
uct. Accordingly, four methods for its determination were submitted 
to the collaborators. 

Since gums, dextrine and other alcohol-insoluble substances, naturally 
or otherwise present in a jam or jelly, may contaminate the alcohol 
precipitate, or the nature of the fruit used or its degree of ripeness may 
cause variations in results, it was desired to obtain some derivative of 
pectin in a pure condition that would be a stable, definite chemical 
compound. “Pectic acid”, formed by the action of alkali on pectin 
and subsequent precipitation with hydrochloric acid, was believed to be 
such a product. The method for pectic acid devised by the referee was 
therefore included in the list of methods sent to collaborators. It is 
not the purpose of this report to go into the chemistry of pectin or pectic 
acid, since it would lead too far afield. 

One sample of strawberry jam containing added pectin was prepared 
by the referee, and portions were submitted to six stations of the Bureau 
of Chemistry for analysis. Reports from four of these stations were 
received. The formula employed in the preparation of the jam was as 
follows: 

POUNDS 

Fruit 2.25 

Commercial pectin . .1.75 

Sugar 11.50 

Water 4.50 

Total 2000 

The mixture was boiled until the temperature rose from 94® to 100®C. 
The total weight of the finished jam was 15 pounds, 11 ounces. The 
percentages of fruit and pectin in the finished jam, therefore, amounted 
to 14.3 and 11.1, respectively. In order to preserve the jam, it was well 
stirred while hot, transferred to fruit jars and sterilized by placing in 
boiling water for 20 minutes. A portion of the pulped strawberries 
used in the preparation of the jam was also sterilized in glass jars for 
analysis by the referee, for the purpose of comparing the jam and the 
fruit, used in its preparation. Collaborators were requested to report 
results obtained according to the following outline: 

METHODS. 

preparation of sample. 

The fruit should be pulped and the sample thoroughly mixed. This may be done by 
passing it through a meat chopper. Weigh 300 grams of the mixed sample into a 1.3 
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liter beaker, add SOO cc. of water, bring to a boil and boil for one-half hour. Tranafer 
the jam solution to a 2000 cc. graduated flask, cool and make up to the mark. Filter 
through a folded filter. Make the following determinations on the filtrate except when 
otherwise directed: 

Notb. — S ubsequent work by the referee indicates that the one-half hour bdOing nuty not be aulBoient 
in cases. It was found that slightly inoreased amounts of pectin could be extractM from fruits by 
boiling from I to 2 hours. In the case of Jams containing only 10 to 16 per oent of fruit, boiling for one- 
half hour is sufficient, but 50 per oent fruit jams may require a longer period. Therefore the rmeree rec- 
ommends that the period of boiling be specmed as 1 hour in all cases. 

Alcohol Precipitate, 

Method I . — Evaporate 100 cc. of the filtrate to 20 cc. and pTOC^eed exactly as indicated 
in the official and tentative methods 

Method II . — Evaporate 100 cc. of the filtrate to 20 cc. If an insoluble scum forms 
during the evaporation, stir the cold solution vigorously and add 1 cc. of 10 per cent 
hydrochloric acid. This procedure will usually redissolve the insoluble substance. 
Add slowly from a separatory funnel, and with constant stirring, 200 cc. of 95 per cent 
alcohol. Allow the mixture to stand 1 hour. Standing overnight does no harm. 
Filter on a smooth, qualitative filter paper and wash the precipitate with 80 per cent 
alcohol. Wash the precipitate from the filter paper back into the original beaker with 
hot water. Wash the paper well. If insoluble substances were present before the 
addition of the alcohol, dissolve the precipitate on the paper and filter through the 
paper. Evaporate the water solution of the pectin to 15 cc., add 5 cc. of 10 per cent 
hydrochloric acid and again precipitate with alcohol as before. Allow the mixture to 
stand 1 hour, filter and wash well with 80 per cent alcohol. Now wash the precipitate 
from the filter into a platinum dish, evaporate to dryness, dry in a water oven for 1 
hour, weigh and ash. Calculate the loss in weight as alcohol precipitate. The result 
of the second precipitation may be almost c>olorle88. Care should he used to avoid 
loss in washing from the filter paper. 

Method III . — Proceed as in Method II for the first precipitation. Previous to the 
second precipitation add 6 cc. of 10 per cent hydrochloric acid and one-half gram of 
add-treated, ignited asbestos. Precipitate with alcohol the second time, allow to 
stand 1 hour and C4:)]lect the alcohol precipitate and asbestos in a Coocb crucible with 
a thin asbestos mat. Wash with 80 per cent alcohol, suck dry and dry the crucible 
and contents in a water oven. Weigh, ignit^^ and weigh again. The loss in weight is 
the alcohol precipitate. 

Method IV . — ^Proceed as in Method II but make three precipitations of the alcohol 
predpitate. Omit the acid on the third precipitation. 

Peetie Acid. 

Evaporate 200 cc. of the jam solution to 25 cc. Precipitate with 200 cc. of 95 per 
cent alcohol. Allow to settle, filter and wash with 80 per cent alcohol. Dissolve the 
predpitate from the filter with hot water end wash well. Evaporate to 25 oc., cool 
and add 2 cc. of 10 per cent sodium hydroxide diluted to 25 cc. Allow to stand 15 
minutes; then add 40 cc. of water and 10 cc. of 10 per cent hydrochloric add and boil 
5 minutes. Collect the pectic acid on a qualitative filter and wash with hot water. 
Wash the pectic add back into the beaker with a stream of hot water. Adjust to 25 
and repeat the saponification and predpitation just described. Then wash the 
pectic add into a platinum dish, evaporate to dryness, dry 1 hour in a water oven, 
wdgh and ignite. The difference in weight is the pectic add. 

1 Astoc. OffkialAcr ChemittM, Methodg, 1920, 156. ~~ 
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Evaporate 100 cc. of the jam filtrate to dryness and ash at low redness. Determine 
water-insoluble and water-soluble ash, water-insoluble and water-soluble phosphoric 
add, expressed as P 2 Os, by the official methods ^ 

Sulfur in Ash. 

Ash 100 cc. of the jam filtrate. Dissolve the ash in 5 cc. of 10 per cent hydrochloric 
add and evaporate to dryness. Heat to 110“C. for an hour to dehydrate any possible 
silica. Add 5 cc. of 10 per cent hydrochloric acid and filter. Wash the filter paper 
with hot water. Precipitate the sulfur as barium sulfate from the boiling solution. 
Evaporate to 100 cc. and allow to stand overnight. Since the weight of the barium 
sulfate is very small a Monroe crucible would l)e c'onvenient for collecting the pre- 
cipitate. 

Total Sulfur. 

Into the largest casserole that can be placed in an available electric muffle, put 4 
grams of magnesium oxide. Add 50 cc. of concentrated nitric acid and then 100 cc. 
of jam solution. Cover the casserole with a glass triangle and cover glass, and evapo- 
rate on the steam bath to a pasty consistencA. Wash down the cover glass and tri- 
angle with water and again evaporate to a paste. Place the casserole in a cold electric 
muffle and gradually heat to low redness, until all nitrogen tetroxide fumes have been 
driven off. All the organic matter will have been destroyed. Then cool, dissolve in 
hydrochloric: acid and filter. Adjust the acidity so that the solution contains 0.5 to 1 
gram of free hydrochloric acid and precipitate tlie sulfate as barium sulfate from the 
boiling solution. Evaporate to approximately 100 cc. and allow to stand overnight. 
Do not evaporate to such an extent that salts will crystallize out. Filter, wash, 
ignite and weigh as usual. If possible, filter on a Monroe crucible. This determi- 
nation .should be made in a room free from sulfur fumes of all kinds. A careful blank 
should also be run with 2 quantitative filter papers as a source of organic matter. So- 
called C. P. magnesium oxide frecpiently cx)ntnins considerable amounts of sulfur 
compounds. 

Water-Insoluble Solids. 

Method I . — Dry 15 cm. qualitative filter papers in covered aluminum dishes. Weigh 
25 grams of mixed jam into a 400 cc. beaker. Add 200 cc. of water and boil gently 
for 30 minutes. Filter on the filter paper. If the pajxT becomes clogged, so that 
the filtering is too slow, it is better to start afresh with a smaller sample. Wash the 
insoluble solids well with hot water. When the washings are colorless or contain no 
acid, place filter and contents in the aluminum dish, dry and weigh. The difference in 
weight is the water-insoluble solids. 

Method II. — W^eigh into a 250 cc. beaker, 25 grams of the well-mixed product. Add 
100 cc. of warm water and heat on the water bath for aI)Out an hour with frequent 
stirring. Place a fair-sized wad of absorbent cotton, previously dried in an aluminum 
dish and weighed, in a funnel, part of the cotton l>eing wedged into the neck with a 
wire. Filter the fruit solution through this cotton. Wash with hot water until the 
wash water is no longer acid. Washing can be accomplished with approximately 250 cc. 
of water. Then replace the cotton wad, together with the insoluble fruit solids, in 
the aluminum dish, dry and weigh. 

RESULTS. 

The data obtained by the collaborators are collected in the following 
table and, in addition, the referee’s results of analysis of the strawberry 

1 A»$oe. Official Agr. Chemists^ Methodct 1920 , 105 , 194 . 
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pulp used in the manufacture of the jam are given for purposes of com- 
parison. 

A glance at the table shows very gratifying results for alcohol pre- 
cipitate. Method I, the tentative A. 0. A. C. method, produces liigh 
results and should be discarded. This is believed by the referee to be 
entirely due to contamination with sugar and calcium citrates or malates. 
Judging from the data obtained by the collaborators, it would appear 
that Methods II, III and IV are equally reliable. However, it has 
been the experience of the referee that Method II, in the case of fruits 
or high pectin jams, does not give as satisfac^tory results as do the other 
two methods; it shows slightly high results, probably due to incomplete 
elimination of impurities. The referee prefers Method III, as it is 
the simplest. 

The pectic acid results are equally good. The referee believes that 
the pectic acid determination is more reliable than the alcohol pre- 
cipitate, because it is believed to be a pure (compound whereas the alcohol 
precipitate may not be. 

Note. — Since the preparation of this report, the referee has had experience in the 
determination of alcohol precipitate and pectic acid in fruits where water-insoluble 
substances, of a non-pectic nature, an* apt to be more troublesome than in the analysis 
of jams or jellies. It was found that their pret‘ipitation could be generally jirevented 
by adding from 1 to 4 lumps of Domino sucrose to the solutions of fruit during evap- 
oration and about 1 (!(\ of 10 per ocmi hydrochloric acid just before the first precipita- 
tion with alcohol. If insoluble substances were subsequently encountered, uiey were 
filtered off liefore the final precipitation of the alcohol precipitate or pectic acid. In 
some cases, e8i)ecially in the determination of pectic acid in immature fruit, it was 
found expedient to work with smaller quantities than the directions specify. 

The collaborators appear to have found but little difference in the 
results for water-insoluble solids by the two methods tried. Either one 
appears to give satisfactory results. This determination should, in the 
case of jams, give an approximation of the proportion of fruits in the jam. 

The collaborators did not agree so well in their sulfur determinations, 
which was not wholly unexpected. The quantity of barium sulfate 
weighed is very small and the factor is large. The method for total 
sulfur is rather tedious and exacting, and it is not surprising that the 
results do not check closely when first tried by analysts who are not 
familiar with it. It will be observed, however, that some of the sulfur 
is lost in the ashing process. The percentage thus lost may vary accord- 
ing to the conditions of the ashing. Determining the sulfur in the ash 
is by far the simplest method, but not the most accurate. 

Note. — Since submitting the methods, the referee has determined that quantitative 
filter papers are not entirely free from sulfur and should, therefon*, not be used as a 
source of organic matter in the blank. Domino sucrose has been found to be sufficiently 
free from sulfur to serve for this purpose. 

RECOMMENDATIONS. 

It is recommended — 

(1) That a comprehensive study of the composition of the fruits used 
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in the manufacture of jam and jelly be made to determine the natural 
variations and to serve as a basis for interpretations. 

(2) That further work be done on methods for determining the total 
sulfur in fruits. 

(3) That the present tentative method for alcohol precipitate determi- 
nation be discarded as unreliable. 


REPORT ON THE DETERMINATION OF MOISTURE 
IN DRIED FRUITS. 


By R. W. Hilts (U. S. Food and Drug Inspection Station, U. S. 

Appraiser’s Stores, San Francisco, Calif.), Referee. 

In 1919 this association approved a recommendation that a definite 
method applicable to the determination of water in dried fruits be 
formulated and submitted to the association ^ The present work was 
undertaken in an endeavor to meet this need, which is a very urgent 
one among food control oiKcials and manufacturers of dried and de- 
hydrated fruits. At present an official standard limits the moisture con- 
tent of dried apples and standards for other fruits may be hereafter 
adopted. 

An examination of the present official methods for this determination 
in dried fruits* shows that much latitude both as to method of dry- 
ing and manipulation is permitted, and the directions are not definite. 
Briefly, a sample yielding 3 to 4 grams of dried material is to be weighed 
out, mixed with a few cc. of water, “if necessary to secure a thin layer 
of the material”, and dried to constant weight in vacuo at 70®C. It is 
not definitely stated whether an absorbent is to be used or not. An 
alternative method permits drying on quartz sand in a water oven at 
the temperature of boiling water for 8 to 10 hours with stirring and suc- 
cessive heatings until the weight loss is not greater than 3 milligrams 
per hour. The accurate estimation of water in foods and especially in 
those containing much levulose is universally admitted to be a very 
difficult problem, and anyone with experience in the analysis of dried 
fruits knows that the latitude permitted will give very discordant results. 
However, it appears possible that by adopting manipulations especially 
suited to the product in question and by describing the method very 
definitely comparable and consistent results reasonably close to the 
actual truth should be obtained. 

Previous work on this subject by the association has resulted in the 
general conclusion that no method can be recommended which involves 
heating above 70®C., above which temperature levulose suffers de- 


1 J. Autoc, Omeial Agr. ChemitU, 1921, 4: 670. 

^ A$»oe. Agr. ChemUU, Mdhodi, 1920, 101, 153. 
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composition^ Barnard has published results of experiments on dried 
apples’, comparing drying at 70®C. in vacuo with that in air and hydro- 
gen at 98®C. at atmospheric pressure. He confirmed the usual observa- 
tion that the higher temperature caused caramelization and decompo- 
sition with continuous loss in weight. The lower temperature in vacuo 
gave lower and more concordant results but constant weights were not 
obtained. 

The work here described was done by W. T. McGeorge in the San 
Francisco Station of the Bureau of Chemistry, who also planned it in 
large part. Many samples of California dried fruits of different degrees 
of dryness, collected in connection with another investigation, were 
available. Dried apricots, peaches, pears and apples were used for 
experiment. Considerable work had previously been done on the de- 
termination of moisture in dried apples and raisins. All samples were 
prepared for analysis by mixing and passing twice through a meat 
grinder as rapidly as possible and placing in hermetically sealed glass 
jars. Theoretical considerations as well as much experience having 
convinced McGeorge and the writer that the method of drying 
in vacuo at not to exceed 70°C. was the most reliable, the principaJ 
effort was directed to a study of this method. A secondary object was 
to devise, if possible, a simple empirical method not requiring the use 
of elaborate equipment which would give results close to the vacuum 
oven and be available for factory control purposes. Experiments were 
also made with other methods. Drying in an atmosphere of hydrogen 
at the temperature of boiling water was found to prodiue as much 
caramelization as drying in air. 

The official method of drying in vacuo over sulfuric acid without 
heat"* was also tried, using ether to obtain a high vacuum. After two 
months’ time the samples had only lost about three-quarters of the 
moisture content indicated by the vacuum oven method and further 
weighings were discontinued. The distillation method, with the form 
of apparatus devised by Dean and Stark^, was given a thorough trial on 
all four fruits. Xylol, toluol, kerosene, amylacetate and various com- 
binations of these were tried. The results on apples were quite promising 
but on pears, apricots and peaches results several per cent above the 
vacuum oven figures could easily be obtained owing to production of 
water from decomposition. This decomposition appeared to commence 
long before all the water was expelled, and no point could be selected at 
which to discontinue distillation. Dried apples in general yield their 
water rather easily, whereas the other fruits are gummy in texture and 
dry more slowly. 

^ J. A$»oc. Official Aft, Chemictif 1921, 4 : 54. 

s Am. Food 1915, 10: 474. 

* Asioe. Official Agr. ChemuU, MfelhodSy 1920, 71. 

« J. Iiuf. CAam.. 1920, 12: 486. 
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The vacuum ovens used were of the cylindrical water>jacketed gas- 
hented type with shelves of perforated sheet copper. The water jacket 
was kept nearly full. The temperature of the drying chamber was 
indicated by a thermometer whose bulb was near the shelves. Three 
pcants are worthy of mention: (1) Rarihed air is not a good conductor 
of heat, hence it is desirable that the samples should be placed in metal 
dishes, resting directly on metal shelves which are in contact with the 
walls of the oven; (2) a means should be provided for displacing the 
water vapor by dry air as by admitting through the air inlet tube a 
slow current of air dried by concentrated sulfuric acid in a gas wash 
bottle ; (3) when a number of moist samples are introduced into a pre- 
viously regulated vacuum oven, the temperature of the chamber and of 
the metal shelf promptly drops several degrees and rises again after 
most of the water is evaporated. If an attempt is made to compensate 
this cooling effect by application of more heat, it will certainly result in 
overheating during the latter part of the drying. 

The vacuum ranged from 26 to 29 inches of mercury, usually 26 to 
28 inches (pressure of 2 to 4 inches), which is as high as can be con- 
veniently maintained by the usual rotary vacuum pump. A consider- 
able number of preliminaiy experiments were made on th(‘ vacuum 
method at 70°C., using flat aluminum dishes 8| cm. in diameter with 
tight fitting covers. The effect of different methods of distributing the 
sample was tried as follows: (1) Several grams of finely divided asbestos 
were weighed into the dish with the sample; hot water was added and 
the whole thoroughly mixed, evaporated on the steam bath just to 
dryness and placed in the vacuum oven; (2) the sample was smeared over 
the bottom of the dish with a spatula; (3) the material was simply weighed 
into the dish without any treatment except to break up any very large 
lumps. Results using 5- and 10-gram samples were also compared. 
The differences were negligible or within the limits of experimental 
error and so a 10-gram sample, without any absorbent or special attempt 
to spread it, was adopted for further work. It is believed that the 
larger sample is more likely to be representative simply because dried 
fruits can not be ground very fine and the mixing of samples is rather 
difficult. 

Next, 3 or 4 samples each of apricots, peaches and pears, prepared as 
above, were dried in the water oven at the temperature of boiling water 
(about 98®C.) and in the vacuum oven at 70°G. and weighed at intervals 
up to about 30 hours. The corresponding drying curves were plotted 
and studied. Fig. 1 shows these curves for 4 samples of apricots. The 
others were similar. These curves show very rapid and continuous loss 
of weight in the water oven, as compared to the lower temperature in 
vacuo. Experience with numerous samples shows that rate of loss in 
the water oven also varies with the amount of moisture originally present 
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and with the variety of fruit in question. This work confirms the 
general experience that definite results can not be obtained by drying at 
the temperature of boiling water. The drying curves in vacuo at 
70®C. are quite uniform and similar for all the fruits studied. Most of 
the weight loss occurs in the first 6 or 7 hours. The rate of loss is at 
first very rapid, then becomes more gradual and after 10 to 12 hours 
becomes slight and practically constant. However, the rate never 
becomes zero, i. e. the weight never becomes entirely constant even 
after long drying. 



FKi. 1,— FOUR SAMPLES OF APRICOTS DRIED AT 70°C., 2t>-28 INCHES VACUUM 
AND IN WATER OVEN, TEMPERATURE OF BOILINCi WATER 

Again, one sample each of apricots, peaches and pears was dried 
in vacuo at 60°, 70° and 80°G. up to 30 hours. The curves for pears are 
shown in Fig. 2. All were similar. The rate of loss gradually decreases 
until, after 10 to 12 hours, it becomes small but constant. The final 
rate of loss at 80°C. is somewhat greater than at 60 or 70 degrees, indi- 
cating the probability of some progressive changes different in kind or in 
degree from those at lower temperature. This confirms the advisa- 
bility of not exceeding 70°G. in drying such substances. However, it 
is quite evident that even at 60 or 70 degrees a slight weight loss will 
continue almost indefinitely. It can not be said whether this is due to 
some slow decomposition of levulose or to some other changes. Drying 
in vacuo at lower temperatures undoubtedly gives results nearer the 
actual truth than any other method yet suggested, but it is plainly 
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evident that to get strictly comparable results the temperature, length 
of drying and degree of vacuum must be more or less arbitrarily fixed. 
It is self<^vident that the bulk of the free water is expelled in the early 
part of the period; it is highly probable that all of the free water has been 
removed when the rate of loss becomes constant, and that the subsequent 
loss is due to some form of decomposition. Accordingly, drying a 
10-gram sample at 70®C. at a pressure not exceeding 4 inches of mercury 
forfan arbitrary period of 12 hours was adopted as a standard. The 
method has been used in practically this form in the San Francisco 
station on thousands of samples of dried fruits, including peaches, 
apricots, pears, apples and raisins, although the use of 5-gram samples 
with an absorbent has been found advisable with raisins. 



FIG. 2. — SAMPLE OF PEARS DRIED IN VACUUM OF 26-28 INCHES AT 
DIFFERENT TEMPERATURES. 


Past experience with dried apples has shown that drying a 10-gram 
sample in a metal dish in the water oven at the temperature of boiling 
water, for a period of 4 hours, gives results quite concordant with the 
vacuum method above described. An attempt was made to devise a 
similar rapid empirical method for peaches, apricots and pears. Thirty- 
seven different samples of apricots, 30 of peaches and 26 of pears were 
dried by vacuum oven for 12 hours as above, and also in the water oven 
for three different arbitrary periods selected from a study of the drying 
curves. These samples ranged from very moist to very dry. The 
water-oven periods for each fruit giving results which averaged closest 
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to the vacuum figures were selected for further trial. The results for 
these optimum drying periods are summarized in Table 1. 

Table 1. 


Determination of moiiture ai 70^C. in vaem at temperature of boiling water in water oven. 



apricots 
(37 Samples) 

PBACBES 

(30 Samples) j 

PBARS 

(26 Smnples) 


Vaomim 
12 Hours 

Water Oven 
3^ Hours 

Vacuum 
' 12 Hours 

Wator Oven 
Ayi Hours 

Vacuum 
12 Hours 

Water Oven 
5 Hours 


percent 

percent 

percent 

percent 

percent 

percent 

Average 

15.85 

15.41 

17.90 

17.68 

24.69 

24.77 

Maximum difference above 
vacuum. 


2.00 


1.35 


1.21 

Maximum difference below 
vacuum 


2.61 

. . . 

1.50 


1.33 

N umber of results agreeing 
within 0.5 of vacuum . . 


15 


12 


13 

Number of re^iults differ- 
ing by 1 .0 or more from 
vacuum 


12 


6 


4 


Composite samples of apricots, peaches and pears in condition as 
packed were next prepared, allowed to stand in a closed vessel a con- 
siderable time to equalize moisture and passed three times through a 
meat chopper ; they were mixed between grindings. Portions were placed 
in wide-mouth glass-stoppered bottles which were paraffined. Sets of 
these samples were submitted to every field station and to the Food 
Control Laboratory of the Bureau of Chemistry. To prevent evaporation 
collaborators were instructed not to remove the samples from the bottles 
for mixing, but to mix in the bottle. 

The following methods were submitted: 

Vacuum Oven Method, 

Weigh approximately 10 grams of the thoroughly mixed sample into an aluminum 
dish 8.5 cm. in diameter, with cover. Dry in a vacuum oven at 70°C. at as high a 
vacuum as possible for 12 hours. The metal dish must be placed in direct contact with 
the metal shelf of the vacuum oven without the use of any intervening sheets of paper 
which might prevent the conduction of heat to the dish. During the drying a slow 
current of air, dried by bubbling through sulfuric acid, must be admitted to the oven. 
The rate should be about 2 bubbles per second. At the conclusion of the drying place 
tops on dishes, cool in a sulfuric acid desiccator and weigh as soon as cool. Report 
loM in weight as moisture, making duplicate determinations. 

If oven is provided with a vacuum gage reading in inches of mercury, as is usual, 
report the reading of the gage and also the uncorrected barometer reading for the same 
day. If the oven is provided with a mercury manometer, giving the actual pressure 
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in the oven, this reading should be reported in place of the above. In your report 
specify the type of vacuum oven used, whether water«jaoketed or electrically heated, 
etc. 

Waler Oven Method. 

Weigh approximately 10 grams of the thoroughly mixed sample into an 8.5 cm. 
aluminum dish with cover and dry in a water-jacketed oven at the temperature of 
boiling water, apricots for a period of 3} hours, peaches for 4^ hours and pears for 
6 hours. After drying for the above periods cool the dishes in a sulfuric acid desiccator 
as above and weigh. Report loss in weight as moisture, making duplicate determina- 
tions. Dishes in the water oven should always be placed on the shelves and not on 
the bottom of the oven. 

If your equipment differed in any manner from the above, describe in detail. 

The collaborators* results are given in Table 2. 

DISCUSSION. 

With one exception the pressures given for the vacuum ovens were 
obtained by deducting the readings of the vacuum gages from the 
prevailing uncorrected barometer readings and, on account of the 
inaccuracy of such gages, are only approximate. With one exception 
the vacuum ovens were of the water-jacketed gas-heated type. The 
Seattle station used a Freas electrically heated oven with an inner 
vacuum chamber. Considering the difficult nature of this determina- 
tion and the rather elaborate equipment required, it is felt that the 
results for the vacuum method are quite satisfactory. Very close 
agreement can not be expected. Of the 92 results reported 68, or 74 
per cent, are within 0.5 per cent of the average. It is recommended 
that this method be submitted another year for study with a view to 
adoption as official. 

The results in the water oven are not satisfactory, due, unquestion- 
ably, to differences in size of oven, temperature, ventilation and possibly 
other factors. The oven temperatures, given by some analysts, varied 
from 95® to 100°C. The low results of Ghernoff are easily explained by 
the fact that the boiling point of water at the given barometric pressure 
at Denver would be 94.6®C. and the oven temperature would be a few 
degrees lower. Hertwig suggested a mechanical device for spreading 
the sample in a uniform layer, without the use of water, which might 
give better results. This method is highly empirical, depending on 
close control of conditions and on the compensation of errors of large 
magnitude, i. e. the incomplete expulsion of water and decomposition. 
It is not clear whether it can ever be made reliable for most fruits, and 
further work is not recommended at this time. However, the case of 
dried apples is different, since this fruit loses its water with greater ease 
and uniformity. Experience in the San Francisco station and other 
Bureau of Chemistry laboratories has shown that drying a 2- to 10-gram 
minced sample for 4 hours in a water oven gives results quite comparaUe 
to the vacuum method. In 1920, at San Francisco, comparative determi- 
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Table 2. 


Retails of eoUaboralors on moitlure delerminalion in dried fruit. 


Analyst 

PEARS 

PEACHES 

APRICOTS 

AVEHAGE PRUbSUHE 

IN VACUUM OVEN 

(Inches of Mercury) 

Vacuum 

Water 

Oven 

Vacuum 

Water 

Oven 

Vacuum 

Water 

Oven 

H. R. Smith, 

per cent 

24.5 

per cent 

24.5 

per cent 

23.4 

per cent 

22.3 

per certi 

25.2 

per cent 

25.8 

1.55 

Baltimore, Md. 

24.6 

25.0 

23.5 

23.6 

25.2 

24.0 


C. H. Hickey, 

24.80 

24.04 

23.42 

21.42 

24.96 

22.92 

0.97 

Boston, Mass. 

24.83 

23.39 

23.42 

21.03 

24.85 

23.30 


W. C. Taber, 

* 


23.1 

23.4 

25.2 

26.2 

1.10; occasionally 

Buffalo, N. Y. 



22.9 

. .. . 

24.5 

26.4 

rose t o 14.0 

L. Jones, t 

24.68 

24.56 

23.64 

23.19 

25.47 

24.94 

0.88 

Chicago, 111. 

24.70 

24.55 

23.62 

22.64 

25.46 

25.29 


M. L. Hitch<M>ckt, 



22.6 

21.8 

24.9 

23.3 

0.14 

Cincinnati, Ohio. 



22.9 

20.8 

24.9^ 

22.4 


L. H. Chernoff, 

24.79 

21.63 

23.57 

17.88 

25.52 

20.71 

0.10 

Denver, Colo. 

24.69 

19.29 

23..58 

20.85 

25.26 

21.82 


D. B. Scott, 

24.34 

24.07 

23.21 

22.66 

25.30 

25.07 


Washington, D. C. 

24.21 

23,66 

23.32 

22.77 

25.28 

25.17 

3.0 to 5.0 

J. I. Palmore, 

24.42 

24.81 

23.21 

23.72 

25.29 

25.01 

1.50 

Washington, D. C. 

24.51 


23.19 

24.09 

25.09 

25.57 


L. C. Mitchell, 

26.2 

25.7 

23.0 

23.5 

24.3 

25.7 


Minneapolis, Minn. 

24.9 

26.4 

21.9 

24.2 

24.9 

25.8 


F, L. Elliott, 

23.47 

24.29 


21.24 

23.94 

24.29 


New Orleans, La. 

23.43 

24.60 

22.15 

21.35 


24.88 


M. Ruderman, 

23.93 

24.33 

22.83 

21.38 

24.56 

23.71 

3.5 

New York, N. Y. 

24.07 

23.51 

22.73 

22.31 

24.45 

23.13 


C. S. Brin ton. 

24.50 

22.08 


20.83 

24.82 

21.14 


Philadelphia, Pa. 

24.47 

21.17 

22.97 

19.06 

24.79 

22.37 

(manometer) 

R. Her twig. 

24.37 

23.54 


22.78 

24.18 

23.42 

1.29 

San Franclsi'o, Calif. 

24.59 

24.28 

22.73 

23.05 

24.27 

24.42 



J. Calloway, Jr., 

24.73 

24.49 

22.87 





Savannah, Ga. 

24.76 

24.57 

22.94 





V. B. Bonney, 

24.32 

24.97 

22.70 

23.12 

24.13 

24.56 

0.10 

D, H. Mclntire, 

24!25 

24188 

22.68 

22190 

24.41 

25.42 

25.46 

0.10 

Seattle, Wash. 






24.48 


D. B. Bial)eet 

24.85 

24.70 




26.23 

3.41 

St. Louis, Mo. 

24.68 

24.98 




25.49 


Maximum 

26.2 

26.4 

23.74 

24.2 

25.65 

26.4 


Minimum§ 

23.43 

21.17 

21.9 

19.06 

23.94 

21.14 


Average! 

24.49 

24.31 

23.04 

22.52 

24.89 

24.54 



*Sampie arrived in bad condition. 

tUced double>wall ateam-heated ovens instead of water ovens. 

tUsed a ventilated electric oven, temperature to 100° C., instead of water oven. 

lExcluding results of Chemoir in water oven. See discttasiou. 


















48 ASSOCIATION OP OFFICIAL AGRICULTURAL CHEMISTS [VoL VI, No. i 

nations were made by both methods on 52 different samples, using 10 
grams. The average for the vacuum oven was 23.59 per cent and for 
the water oven 23.69 per cent. In only seven of these samples was the 
difference between the methods greater than 0.5 per cent, and it was 
usually very much less. It is believed that this method should receive 
further attention with a view to adoption as a tentative method, on 
account of its great practical value. 

It is suggested that future work should include an attempt to de- 
termine moisture by some method depending on a totcdly different 
principle, as the calcium carbide method described by McNeill 


RECOMMENDATIONS. 

It is recommended — 

(1) That the following method for the determination of moisture in 
dried fruits by drying in vacuo be studied for another year with a view 
to adoption as official : 

Weigh about 10 grains of sample into a metal dish about 8.5 cm. in diameter, pro- 
vided with a cover, breaking down any large lumps. Dry in vacuo at 70“C. for 12 
hours at as low a pressure as possible, not to exceed 4 in. (100 mm.) of mercury. Dur- 
ing the drying admit to the oven a slow current of air, about 2 bubbles per second, 
dried by bubbling through concentrated sulfuric acid. The metal dish must be placed 
in direct contact with the metal shelf of the oven. Replace cover, cool in a desiccator 
and weiidK. Disregard any temporary drop of oven temperature which may occur 
during the early part of the drying period owing to rapid evaporation of water. 

(2) That the following method for the determination of moisture in 
dried apples be further studied with a view to adoption as tentative: 

Weigh 5 to 10 grams of sample into a metal dish about 8.5 cm. in diameter, provided 
with a cover, breaking down any large lumps, and dry for 4 hours in a water oven at 
the temperature of boiling water. Replace cover, cool in a desiccator and weigh. 
Place dishes on shelves and not on oven bottom. Temperature of the oven should not 
be below 96®C. 

(3) That an attempt be made to determine moisture in dried fruits 
by some method depending on a totally different principle, as the calcium 
carbide method. 


1 U. S. Bur. Chem. Giro. 97: (1912). 
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REPORT ON CANNED FOODS. 

By R. W. Balcom (Bureau of Chemistry, Washington, D. C.), Referee. 

The referee regrets that, owing to his appointment by the Executive 
Committee to fill the positions of secretary of the association and chair- 
man of its Board of Editors, made vacant when Dr. Alsberg severed his 
official connection with the United States Department of Agriculture 
and therefore with the association, he found little time to give to the 
work on canned foods. The association had recommended that the 
investigation of methods for the detection of spoilage and for distinguish- 
ing conditions which are likely to lead to spoilage be continued. 

R. S. Breed and C. A. Darling of the New York Agricultural Experi- 
ment Station, Geneva, N. Y., submitted some recommendations for 
changes in the wording of the Howard methods^ for the micro-analysis 
of tomato pulp, catsup, pur6e, sauce and paste. The suggested changes 
are for the purpose of securing greater clearness or accuracy of state- 
ment. They are as follows: 

It is recommended that under XIII, 28, the third paragraph be 
changed to read — 

Place the slide under the microscope and examine with a magnification of about 
90 diameters and with such adjustment that each field of view covers* 1.5. sq. mm. 
This area is of vital importance and may be determined by adjusting the draw-tube in 
such a way that the diameter of the field becomes 1.382 mm. as determined by measure- 
ment with a stage micrometer. A 16 mm. Zeiss apochromatic objective with a Zeiss 
X6 compensating ocular or a Spencer 16 mm. apochromatic objective with a Spencer 
XIO compensating ocular, or their equivalents, shall be used to obtain this magnifica- 
tion. Under these conditions the amount of liquid examined is 0.15 cmni. (0.00015 cc.) 
per field. 

It is recommended that in XIII, 29, line 4 of the third paragraph 
“1/60 cmm.” be changed to read “1/60,000 cc.“ 

It is recommended that XIII, 30, be changed to read — 


BACTBRU.— TBUTATIVB 

Estimate the number of rod-shaped bacteria from the mounted sample used in 29 
but, before examination, allow the sample to stand not less than 15 minutes after 
mounting*. Employ a magnification of about 500, which may be obtained by the use 
of an 8 mm. Zeiss apochromatiG objective with an X18 Zeiss compensating ocular 
with draw-tube not extended, or an 8 mm. Spencer apochromatic objective with an 
X20 Spencer compensating ocular and a tube length of 100, or their equivalents. 

Count and record the number of bacteria having a length greater than 1} times their 
width in an* area consisting of five of the small sized squares. Count five such areas, 
preferably one from near each comer of the ruled portion of the slide and one from near 
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the omter. Determine the total number of the rod-ahaped bacteria in the 5 areaa and 
multiply by 480,000. This gives the numbM’ <4 this type of bacteria per oc. If a 
diluUon of 1 part of the sample with 8 parts of water, instead of 1 part of the sample 
with 2 parts of water is used in making up the sample, then the total count obtained as 
above most be multiplied by 1,440,000. Thus far it has i»oved impracticable to 
ommt the micrococci present as they are likely to be confused with other bodies fre- 
quently present in such products. 

These recommendations are approved by the referee and the author 
of the methods with the exception of that in which it is suggested tiiat 
“1/60 cmm.” be changed to read “1/60,000 cc.” 

RECOMMENDATIONS. 

It is recommended — 

( 1) That the changes in wording of Howard’s methods for the micro- 
analysis of tmnato pulp, catsup, pur£e, sauce and paste, proposed by 
Breed and Darling of the New York Agriculturdi Experiment Station, 
Geneva, N. Y., be adopted, except for the proposed change by which 
“1/60 cmm.’’ in XIII, 29, paragraph 3, line 4 would be made to read 
“1/60,000 cc.’’ It is not believed that this change is advisaUe. Prac- 
tically the same end can be attained without changing the unit 1/60 
cmm., heretofore used, by inserting immediately following it, in paren- 
theses, the equivalent expression 1/60,000 cc., and it is recommended 
that this be done. 

(2) That the methods fw the micro-analysis of tomato pulp, catsup, 
pur6e, sauce and paste, with the changes in expression specified, be 
adopted as official. 


A NET MICROMETER FOR USE IN MAKING MOLD 

COUNTS. 

By B. J. Howard (Bureau of Chemistry, Washington, D. C.). 

In the tentative official methods for the microscopic examination of 
tomato products the analyst is directed that “no field should be con- 
sidered positive unless the aggregate length of the filaments present 
exceeds approximately one-sixth of the diameter of the fidd". With the 
apparatus as usually employed the determination of this length of 
filament becomes m««ly a question of individual estimate and judgment 
since there is no scale in the field of view to use for comparative measure- 
ments. 

Some time ago C. H. Stephenson and W. K. Makemstm of the Micro- 
chemical Laboratory of the Bureau of Chemistry suggested having the 
mold-counting chamber ruled in squares of 0.23 mm. on a side (1-6 of 
1.382 mm. the diuneter of the field of view). A chamber ot this con- 
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struction was obtained and tested out, but it was found that some 
tomato products were of such consistency as to render invisible part of 
the fine rulingSt thus limiting its practicability. Later Stephenson sug- 
gested a drop-in eyepiece micrometer ruled in squares equal to one- 
sixth of the diameter of the opening in the eyepiece diaphragm. Inas- 
much as the size of the opening varies in different makes of eyepieces 
the disk must be ruled accordingly, after a careful measurement of the 
diameter of opening has been made. Such a micrometer was given a 
preliminary practical test by two members of the Microchemical Labora- 
tory, and they report enthusiastically in its favor. It has two definite 
advantages over the ruled chamber as first proposed, namely, (1) that 
the rulings are always in plain view and (2) the ocular with the disk can 
be instantly rotated to effect parallelism with the mold filaments being 
measured. 

From the practical tests which have thus far been made with it, it is 
believed that the introduction of this device will help eliminate the 
personal factor of judging the length of filaments by those using this 
mold-counting method. Fortunately its employment does not intro- 
duce any change whatever in the method itself. 


ADDRESS BY THE HONORARY PRESIDENT. 

H. W. Wiley (Good Housekeeping, Bureau of Foods, Sanitation and 
Health, Washington, D. C.). 

It is with very great pleasure that I am able to be here today. With- 
out ever consulting me you changed the time of your meeting and came 
very near depriving me of the great pleasure which you have just been 
told you have. If I had not had a good deal of influence with my 
surgeon I would not be here today, but when I told him that the interests 
of the country were involved and that I must have leave of absence for 
this meeting, he very reluctantly allowed me to come. I can hardly 
say that I take pleasure in seeing you because my seeing days are tem- 
porarily in eclipse, but I hope with the aid of the skilful surgeon’s knife 
to be able really to see you at this time next year. 

I was much interested in and instructed by the two papers to which 
I was privileged to listen this morning. In the first paper the importance 
of expressing all business relations in chemicals in metric units was 
stressed. I wonder if you realize how important that question is today. 
For 25 years or more, yes, since 1866, efforts have been made to intro- 
duce a simple system of measurements into this country. In 1866 the 
only system of weights and measures ever legalized by Congress was 
adopted, the metric system, so called. Our Constitution authorized 
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the Congress of the United States to coin mcmey and to regulate or 
estaUish standard weights and measures. Our fathers understood the 
importance of this matter and so incorporated it into the first section 
of the Constitution. They also ordained and established a decimal 
system of money, and I doubt if the most rabid opponent of the metric 
system in business in this country would dare advocate going back to 
the old system of pounds, shillings and pence. So Congress, in 1866, 
legalized the metric system. I do not suppose Congress would do it 
now — there would be such an opposition to it — but in those days nobody 
had ever heard of the metric system and therefore there was no oppo- 
sition. If you want to get really good legislation, slip it in. That was 
the way T got into the appropriation bill the authority to inspect im- 
ported food products four years before the National Food and Drugs 
Act was inaugurated. Nobody ever noticed it, and it went through for 
that reason. They began to notice it thereafter, but not in time. 

In 1873, in my first paper read before the American Association for 
the advancement of Science, entitled “The Introduction of the Metric 
System into Medicine”, I pointed out the advantages which would 
accrue to the medical profession and the pharmaceutical profession by 
the adoption of that simple system of weights and measures. That 
bore fruit earlier than I had anticipated, be^^ause in 1894 the Congress of 
the United States passed a law requiring the use of the metric system of 
weights and measures in all the medical departments of the United 
States Government. The Pharmacopoeia of the United States in the 
9th revised edition has incorporated the metric system as the sole sys- 
tem legalized by the Pharmacopoeia, but it gives in parentheses the 
ordinary system for the convenience of those who have not had time to 
forget the old. I won’t say have not had time to learn the new one 
because it takes no time, but those who are incapable of forgetting have 
to have a little sop thrown to them in the Pharmacopoeia, 9th Revised 
Edition. There is now before Congress the annual bill to establish the 
metric system of weights and measures as the sole system to be used in 
this country, and the usual opposition, of course, is manifested. We 
are told that it will disarrange business, scrap thousands of dollars’ 
worth of models, impose untold hardships on the American manu- 
facturer, obfuscate the farmer and all such gaff, which we are accustomed 
to hear in the case of all really great reforms. When I was before the 
committee the other day the chairman of the subcommittee to consider 
this matter made this objection. He said: “I would not mind these 
objections of the business men but the farmers would be hard hit if 
they had this system imposed upon them”. And I promised to bring 
facts before him to show him how the farmers will be the parties that 
are chiefly benefited by this system of weights and measures; how the 
farmer buys a diort ton and sells a long ton and is defrauded out of 
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about 200 pounds by the operation; and how the farmer in one State, 
if he sells a barrel of products in another State, runs into a different 
form of valuation. The Bureau of Standards has published a list of 
laws, State laws — not municipal but just State laws — showing the 
innumerable systems of weights and measures in use in this country. 
The publication is a small volume, in fine print, of 694 pages. If it 
attempted to give the laws of the municipalities, another volume equally 
as large would be required. 

Now, if we want relief from a great and intolerable burden, we want 
that suggestion made by the speaker this morning adopted, not only 
for drugs and chemicals but for everything that we buy and sell. Why 
should we delay any longer lifting this burden from the shoulders of our 
children? They begin in the first grade to try to learn weights and 
measures; they continue through all the eight grades, the high school, 
the college, and all through life, and then never learn anything of value. 
I do not suppose there are four persons in this audience who can tell 
the value of a fathom or a furlong. I found my older boy had learned 
three things in four years, and one of them was wrong. I said: “How 
many ounces in a pound”? Immediately he responded twelve. That 
boy is going to be a pharmacist, I am sure. His pound was the troy 
pound. And then I said: “What is the metric system, my son”? He 
said: “The metric system is something that falls out of the sky”. He 
thought it was the meteoric system I was asking about. Now he did 
know that there were twelve inches in a foot and three feet in a yard. 
Those were the only things he had learned in four years of effort, and 
he is still trying every day to learn something more. 

Another thing struck me this morning in that wonderful address of 
the President. I am almost convinced that chlorophyl is about as im- 
portant as the Saccharomyces cerevisiae. You see the sop that was 
thrown to the brewers this morning by the ruling of the Secretary of 
the Treasury that the homeopathic doctor prescribing for his patient 
any homeopathic dose may write a prescription of two gallons and a 
half! Now that is going some for a homeopath, isn’t it? So you see 
the little bug is not dead yet. But now this chlorophyl is going to run 
the race also to become commercialized just as soon as this paper of 
the President gets into the public press and people begin to talk about 
it. You will have chlorophyl cakes to cure pimples; and you will have 
chlorophyl tooth paste to cure pyorrhea; and you will have chlorophyl 
beauty soap for the young ladies; and it will run the whole gamut that 
yeast has run in the last few years. I do not know but that we ought 
to hale Atherton Sidell before this organization and try him for treason 
because he with the aid of John Uri Lloyd was able to isolate and sepa- 
rate vitamines from yeast. Look at the yeast propaganda that is 
going on all over the world! Knowing that I was to make an 
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extemporaneous address I brought some of this with me, just to show 
you how it is going and what rate of speed it is making. it is: 

'Titamines extracted from yeast, combined with fat, soluble vitamines 
etc. into a proper dose; tablets easy to take; results guaranteed; cure 
all the diseases to which the human flesh is heir”. And here again is 
“Yeast beauty soap, containing pure yeast, price 25 cents, for skin and 
scalp”; “Yeasto tooth paste”; “Yeasto beauty soap”. So you see what 
your friend, chlorophyl, is coming to. This yeast campaign has in fact 
broken into the realms of poetry, as one poet has written: 

Fresh milk and greens give vitamines 
Enough for little Sid, 

So he at least will need no yeast, 

A real self-rising kid. 

I suppose that it would not be out of place if I should just run over a 
few of the things in the realm of chemistry and agricultural chemistry 
which have occupied the public mind since we last met. I think the 
outstanding feature was the visit to this country of Madam Curie. 
Never was a scientific man or woman accorded such honors as were 
given to her. She was received by the President of the United States 
in the historic East Room as the Prince of Wales or Lloyd George would 
be received and with equal honors, and she was met there by a company 
of people especially invited to meet her, representing the very best of 
American scientific and social life. There this modest little woman 
who would not attract attention, except perhaps by someone offering 
to help her across the street — she seemed so timid and unpretentious — 
was the recipient of honors which are paid only to royalty and to rulers. 
In addition to that, the heartfelt sympathy and gratitude of the great 
American people were expressed by a gift which in pecuniary value 
probably is larger than any ever presented to a visiting potentate or 
ruler of the world. 

This features the progress that chemistry has made in the minds 
and hearts of our people. Who could have imagined forty or fifty 
years ago that such honors would be paid to a chemist? And the more 
we know — or the less our ignorance is perhaps would be better — of 
radium, the more wonderful do the achievements of this woman appear. 
We sometimes wonder whether she or her husband was the real dis- 
coverer. I am certain it was Madam Curie because radium is so like 
a woman that I do not believe any man could ever have discovered it. 
Its peculiarities, its reactions and inter-reactions, its violation of all 
the rules of ethics and of scientific accuracy, its snapping of fingers at 
gravity, the rules of combination and the integrity of matter all stamp 
it as feminine. All the other elements may be masculine or neuter, 
but radium is distinctly feminine, and I propose that we call it radia 
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because that is the feminine form that it ought to bear, instead of 
radium, y^hxch is neuter. 

After I found I was to come to this meeting I attempted to sum- 
marize the real benefits received and the progress which had been made 
in agriculture as the result of the formation of this association. Now 
it seems to me that we measure these largely from the scientific and not 
from the economit; point of view. I mean that the benefit from this 
association to agricultural chemistry is largely scientific — bringing 
together the workers into a harmonious organization of great solidarity 
and persistence and working a great influence on the scientific world, 
thus adding to science that unity of purpose, of design and of effort 
which is necessary to effect great changes and get great results. But 
when I come to look at the crop reports and compare them with those 
of thirty or forty years ago, when this association was first formed, I 
fail to see that our work has been reflected in any way in increased 
production. The yields of our crops are due largely to seasonal in- 
fluences. In other words, the variety of yields is not due to any system- 
atic application of the principles of scientific agriculture which this 
association has inculcated. If you go out among the farmers you will 
find that while they use commercial fertilizers much more extensively 
than they did in the old days, as a rule the actual yield of crops has not 
been very greatly increased. Our wheat still stands around about 13 
bushels per acre in a series of ten years, and our yields of Indian corn 
about 27 bushels per acre in the same length of time. Now that con- 
dition, of course, will not continue. There must soon be a reflection 
of the activities of the association in an economic sense because we 
need larger yields. Our tillable areas are now largely occupied. When 
we recover from swamps or from deserts an additional acre, it is at an 
investment which places its initial value very high, so that a cheap 
crop can not profitably be grown upon it. In this association we must 
all insist, for economic reasons, upon a better yield or a better system 
of crop rotation and crop selection. In other words, if it costs a hun- 
dred dollars to reclaim an acre of land one can not afford to grow 13 
bushels of wheat upon that acre, or 27 bushels of Indian corn. It does 
not pay because of the initial investment. Hence, in the reclaimed 
areas scientific agriculture is necessary; but in the old areas of broad 
and wide agriculture it is not yet a necessity. We see the crops of 
wheat diminishing, the yield per acre falling, and we do not have those 
wonderful yields that we had a few years ago. It is true that on the 
Pacific coast there are still some phenomenal yields. At this time 
last year I was on the Pacific coast and attended a fair in the State of 
Oregon. I saw wheat placed there on exhibit by the State Board of 
Agriculture, with a yield of 115 bushels per acre I It was not very 
good wheat; it was soft and would not make high-grade flour, I imagine, 
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but it was there and showed the capacities and possibilities oi agri- 
culture in that region. But we have no such yields here. We can get 
a yield of 100 bushels of com to the acre here — ^it has been repeatedly 
done in nearby places — and of thirty or perhaps forty bushels of wheat, 
although I have never seen a field tl^t measui«d forty. 

Hie relation of yield per aore to population is a great question you 
know, and it is not reflected in a corresponding increase in the number 
of persons engaged in agriculture. There are more people to be fed 
and the agriculturists are hardly able to do it, without bring forced 
into a systematic, scientific agriculture which will greatly increase the 
yiriids of crops. This I expect to see accomplished in the near future as 
one of the results of the organization of this association. 

Another feature that 1 want to speak of is the progress that has been 
made in the utilization of foods for dietary purposes. The human 
animal has really waked up to the fact that he is quite as important 
firom the dietary point of view as the pig or the cow or the sheep. For 
years we have known all about the scientific feeding of domesticated 
animals, and now we are about to learn something about domesticated 
babies and how they should be fed. Our systems of diet are just on the 
point of change, and they will change very rapidly. I attended, last 
week, that wonderful health exhibit at Cincinnati, one of the first of the 
kind in this country. Another, similar to the one in Cincinnati and 
probably on a larger scale but not on a better scale, will be held in New 
York about the middle of November. I saw the Univerrity of Cin- 
cinnati exhibit of dietary substances, and it was wonderfully informing 
and interesting. One of the peculiarities of human nature is that side 
by side with that was an exhibit of the Coca Cola Company. There I 
found the health exhibits of the Health Office and of the Public Schools 
and learned what a child should eat at its noon-day meal and every- 
thing of that kind, reflecting all the modem progress that has been 
made in the last ten or fifteen years on dietary studies. I saw there in 
operation a mill cleaning and grinding whole wheat flour. I saw ex- 
hibits of cereals that contained all the vitamines that little Sid needs 
without eating yeast; the featuring of leaf vegetables and undegermi- 
nated and undecorticated and undenatured cereal products. The 
people of this country are realizing the danger that comes from the 
eating of refined foods. Now, I have always been an advocate of pure 
foods, as you know, and I find I have always been wrong because pure 
foods will not nourish. This has been demonstrated time and time 
again. If you feed pure fat, pure protein, pure carbohydrates, pure 
minerals, the animals will starve to death. So, after all, the impure 
foods are necessary to health and vitality, not the kind of impurities 
that have been virited upon us, but natural foods as Nature put them 
up. Nature certainly knows her job when she decrees that the diet 
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shall be colorful. We do not appreciate color as we should. We should 
all be artists because the chrome is a great thing not only in vegetation, 
but in animal life. The very beginnings of animal life are the colorable 
products, chromosomes, just as wonderful as the chlorophyl, the xan- 
thopbyl and the erythrophyl, which condition heredity. What would 
the October days be without the change of chlorophyl into xanthophyl 
and erythrophyl? The artist will paint the forest and the woods and 
gratify the eye and the aesthetic taste of the people who look at them. 
We do not appreciate as we should the value of color, not only in 
art and beauty but in vitality and health. I am not surprised to find 
that the vital principle of vegetable growth, the vitamine, is a color 
lover because vegetable growth is distinguished by color just as 
the chromosomes are the vital principles of animal life. The blood of 
life of the animal is a color substance. It is the colorless substance 
that is free of vitamines; they are always associated with color. So 
life is indelibly associated in every respect with color, both at its in- 
ception and through its whole progress. I think this progress in dietary 
chemistry is the outstanding mark in chemistry in this country during 
the past three or four years and will continue to be until we find out 
more definitely what these vitamines are and how they perform then 
function. We do not know their chemical composition; we do know 
they resemble in some respects the catalases. They induce reaction 
even if they do not take part in it, and hence nutrition without this 
element is impossible. And thus the argument for natural foods be- 
comes imperative and will make its impression even upon the doctors 
of this country in the course of time. I hope to live until I see doc- 
tors who will prescribe a food for an infant with some rhyme and reason, 
instead of empirically using sweetened condensed milk because it is 
easy to prescribe and because the child when it dies looks fat and healthy, 
and that is a great comfort to the mother. 

If our work as chemists and scientific men reflects itself in this way 
in public service, then we will not be unrewarded. I wonder some- 
times why it is that while in foreign countries scientific men take a great 
part in governmental affairs and have always done so, our scientific men 
do not become more active. They do not consider it beneath their 
dignity to give public service, and especially when they have made 
their career and have acquired a competence. 1 can understand why 
a scientific man in the early part of his career does not like to abandon 
it and give himself to politics; it is because there is nothing in politics 
to reward him, except service, and he can get plenty of that and get 
mightly little reward from a monetary standpoint. But when a scien- 
tific man does acquire a competence and does have time to give himself 
to public life, why doesn’t he? We have had two chemists at least in 
the House of Representatives, and now we have one chemist in the 
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Senate. I understand he is not here today; he is probably detained 
for some political reason rather than some scientific reason. But the 
fact that he, our own colleague, is in the Senate is a great consolation 
to all of us. 

It is plain that the scientific man has to serve humanity not only in 
his profession, but in every possible way for we are all human beings. 
As we all belong to the great commonwealth we should not be sel&h 
in our activities. So I hope that in the future more scientific men will 
be able to enter the halls of legislation and give themselves largely to 
the public service. That I would consider one of the great marks of 
progress. 

We have almost perfected the systems of animal feeding. We know 
exactly what foods to use for the kind of service we need, and we find 
the same system good for the human animal We should not feed every 
human animal alike. If a boy is going to be a prize-fighter, of course 
he should largely have punch in his food, but if he is going to be a min- 
ister of the gospel he should be fed on angel's food, although that has 
no vitamines in it, I am sorry to say; but still that would be the logical 
thing to do. In other words, if a man leads an active physical life his 
food should be different from that of a man in sedentary employment. 
There is no question about that. And the foods in the summer should 
be different from those in the winter and less in quantity because less 
heat is required in summer. All these things have been neglected up 
to the present time, but now through health exhibits as in Cincinnati 
and in New York next week, and through the public press the good work 
goes on. The newspapers featured this exhibit in Cincinnati as they 
would the series for the baseball championship, making it the real 
outstanding feature of the week. So, I say, we should devote ourselves 
first of all to our scientific studies and to the solution of such problems 
as your President has elucidated in such a charming way. That is our 
first duty. Then we have another duty — to serve the people of this 
country in every possible way and with every possible power and effort 
which we can command. 

W, F, Hand, — Dr. Wiley has placed us under renewed obligations. 
Nothing I can say in your behalf would give him any assurance of our 
increased appreciation. We can only indulge a hope that we will meet 
here next year and year after year for many years to come and assure 
him of our love and esteem. 

Dr. Wiley referred to Dr. Ladd's absence. He expected to be here 
and he wants the association to know that it was only through the 
direst necessity that he was compelled to be away. 

B, B, Ross , — Reference has been made to the fact that one of our 
most distinguished members, a former president of this organization, 
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has now been called into the service of his country. He is a member 
of the highest branch of our national legislative body, and I feel sure 
that he was called to that position by reason of the service that he 
rendered to the people of his State in the cause of pure food and im- 
proved methods in agriculture. In recognition of his long service in 
the field of agricultural chemistry and in the cause of pure food, 1 
move that although his active official connection with this organiza- 
tion has been severed, he be elected an honorary life member of the 
Association of Official Agricultural Chemists. I refer to Senator 
E. F. Ladd. 

William Frear . — I desire to have the honor of seconding this motion. 

The motion was carried unanimously. 



SECOND DAY. 


TUESDAY-AFTERNOON SESSION. 

REPORT ON CEREAL FOODS. 

By C, H. Bailey (Agricultural Experiment Station, St. Paul, Minn.), 

Referee, 

The Committee on Referees, at the 1920 meeting, recommended 
that the work on the determination of moisture, gluten, soluble carbo- 
hydrates, cold water extract, chlorine and ash be continued; and that 
the referee study methods for the determination of fat in baked cereal 
products. 

Since it is impossible to carry work on all these methods simultaneously 
with the limited number of collaborators interested in cereal foods, the 
referee and the associate referee selected what appeared to be the methods 
most urgently needing development. These were (1) methods for the 
determination of fat in baked cereal products, the results of collaborative 
studies being included in this report; and (2) the quantitative determi- 
nation of chlorine in bleached and natural flours, which is reported by 
the associate referee. 

While a number of methods for the determination of fats in baked 
cereal products based upon the Polenske method^ have been discussed 
in the literature, two methods developed in the Bureau of Chemistry 
seemed worthy of collaborative study. The first, for the determination 
of fat in alimentary pastes, noodles, etc., was suggested by R. Hertwig; 
the second, by C. R. Smith, was for essentially the same products. 
With the advice and assistance of the associate referee, the following 
instructions were prepared and distributed to the several collaborators, 
together with two ground samples of bread (A) and ordinary soda 
biscuit or “crackers” (B) : 

The collaborators will determine in duplicate the fat content of Samples A and B by 
each of the two following methods: 


Method I. 

Place 2 grams of the finely divided material in a 50 cc. beaker. Add 10 cc. of hydro* 
chloric add, sp. gr. 1.125. Heat the beaker and contents in a water bath maintained 
at 65"C. until particles are broken up, and everything except fibrous material is in 
solution. During this heating (10-15 minutes) stir the material in the beaker with a 
glass rod in such a way that the rod touches the sides of the beaker from top to bottom. 
Cool; then add 10 cc. of 05% alcohol. Finally cool in a bath of melting ice and pour 

~ Ataoe. Official Agr. ChenUti9, Meihodt, 1920. 249. 


60 




bailey: report on cereal foods 


61 


m2] 

the **8olution” into a Mojonnier extractor^ washing the beaker with several portions 
of ethyl ether, 25 cc. in all being used for this purpose. To the mixture in the Mo- 
jonnier extractor, add 25 cc. of petroleum ether (filing point below 60^C.). After 
mixing, allow to settle, and carefully decant off the ether layer into a weighed flask or 
“fathulb”. Add 50 cc. of a mixture of equal parts of ethyl and petroleum ether to the 
material remaining in the Mojonnier extractor, and again decant into the same flask. 
If the ether layer has been thoroughly drained from the aqueous layer each time the 
two treatments with mixed ethers will suffice; if incomplete drainage is effected a third 
extraction should be made with the mixed ethers. The ether in the combined extracts 
is distilled off over a steam bath; the flask and contents are dried at 100®C. for 30 
minutes, cooled, and weighed from a desiccator. 

Method II. 

Place 5 grams of ground sample in a 200 cc. Erlenmeyer flask and add a mixture of 
10 cc. of 95% ethyl alcohol, 2 cc. of concentrated ammonia and 3 cc. of water. Cap 
with a short-stemmed funnel, tip downwards. Maintain contents of the flask at the 
boiling point over a steam bath for 2 minutes. Cool and extract the mixture with 
3 successive portions of ethyl ether of 25 cc. each, kneading and tamping the matted 
material thoroughly each time with a glass rod flattened at the end. Combine the 
ether extracts in a 200 cc. flask. The last portion of ether must be drained off as com- 
pletely as possible or it will later cause trouble*. To the solid residue in the flask, add 
another 15 cc. portion of the ammoniac^l alcohol mixture and repeat the entire opera- 
tion, except that the period of boUing on the steam bath should be extended to 15 or 
20 minutes in order to disintegrate the glutinous mat of sohd material. Then distil 
off the ether in the combined extracts, heat the latter to dryness on the steam bath, 
cool, and extract the fatty residue in the flask with several successive portions of a 
mixture of equal parts of ethyl and petroleum ether, using about 25 cc. in all for this 
purpose. CoUect these extracts in a tared beaker or *Tat bulb*', evaporate to dryness 
on a steam bath, dry in an oven at 100*’C. for 30 minutes, cool and weigh. 

The reports of collaborators are summarized in Table 1. 

DISCUSSION. 

From the comments accompanying the reports, it is evident that the 
phraseology of the methods should be changed in one particular, and 
that is to dry the fatty residue in the bulb or flask to constant weight, 
since 30 minutes was not necessarily sufficient to volatilize all the mixed 
ethers used as fat solvent. 

With the Smith (II) method the results are quite satisfactory, par- 
ticularly with the sample of crackers (B). The variation in results 
with the sample of bread (A) may possibly be attributed to the lack of 
homogeneity in the sample, consisting as it did of a mixture of dried 
crust and crumb fragments. It was suggested that a finer subdivision 
of the material might have contributed to greater uniformity in the 
analytical findings. Hertwig’s method (I) resulted in much wider 

> Note. — ^Mojaniuer eztraotors can perhaps be made by oonatrioting a large-bore (1 % inch diameter) 
test tube about 1 indi fitmi the bottom and a like diatanoe from the U^, and bending ilightly at the eon- 
atriotkma to the an^ ahown in the outs of thia derioe. ... 

I Nora.— Pailare to drain out the ether oomjddtely at thm point neoeaaitatea a cautioua and gredoal 
beating with the aeoand portion of ammoniaoal aloohol aoiution, aa the ether muat be diatflled on before 
the idxtm can be brought to the deahred boQ. Otherwise di^trous bumping will ooour, and part of 
the aohation may be t^wn out of the flank. 
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v«riaU<ni8 io the results, particulsrly with the ground crackers (B), and 
even when employed by the same analyst, asehown by the report of 
Bask. 

Table 1. 


ResttUs of eoBaboratiee »tudy of two melhodt for the determination of fat in baked product*. 


Ahi Ai^Yiin 

MsnoD I 

1 

Mbthoo II 


Bread 

(A) 

Craokera 

(B) 

Bread 

(A) 

Craokera 

(B) 


1 

percent 

percent 

percent 

percent 

C. B. Morison, American Institute of Baking, 



2.25 


Chicago, 111. 


• • 

2.58 


J. L. St. John, Agricultural Experiment Sta- 


... 

2.62 


tion, Pullman, Wash. 



2.63 


C. M. Fritz, Howard Wheat and Flour Test- 
ing Laboratory, Minneapolis, Minn. 

2.15 

4.65 

3.57 

10.38 

G. S. Taylor, Agricultural Experiment Station, 

2.78 

9.68 

2.92 

10.67 

St. Paul, Minn. 

2.72 

9.88 

2.95 

10.50 

C. E. Goodrich, Bureau of Chemistry, Wash- 

1.83 

6.97 

2.52 

mwM 

ington, D. C. 

1.87 

6.54 

3.40 

■39 


6.61 

2.90 


Ruth Buchanan, Bureau of Chemistry, Wash- 



3.20 

10.72 

ington, D. C. 



3.13 

10.78 

0. S. Bask*, Bureau of Chemistry, Washing- 

1.96 

8.94 

2.92 

10.62 

ton, D. C. 

2.08 

9.96 

2.89 

10.76 

2.19 

7.35 





8.32 




♦ IV ei ea t addraas, Uoiveraity of MinnoBota, Unirersity Farm, St. Paul, Minn 


The referee concluded that the present official ash and moisture 
methods are so adequate as hardly to justify further collaborative 
study at this time. The principal difficulty now is to insure that cereal 
chemists actually employ the cycled methods, since it is evident that 
many of them are following other methods. The referee also believes 
that the determination of cold water extract is not of sufficient value to 
justify collaborative study until further research develops the changes 
occurring during the process of extraction and the character and sig- 
nificance of the solids in the extract. 

RECOMMENDATIONS. 

It is recommended — 

(1) That collaborative work on the determination of cold water 
extract be discontinued. 

(2) That work on the determination of moisture and ash be dis- 
continued until further research develops more desirable methods. 
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(3) That the following method for the determination of fats in baked 
cereal products be adopted as a tentative method and be subjected to 
further collaborative study: 

Place 5 grams of ground sample in a 200 cc. Erlenmeyer flask and add a mixture of 
10 cc. of 95% ethyl alcohol, 2 cc. of concentrated ammonia and 3 cc. of water. Main- 
tain contents of the flask at the lioiling point over a steam bath for 2 minutes. Cool, 
and extract the mixture with 3 succ^essive portions of ethyl ether of 25 cc. each, kneading 
and tamping the matted material thoroughly each time with a glass rod flattened at 
the end. Pour off the ether layer by decantation into a 250 cc. beaker. The last 
25 cc. portion of ether should be drained off as completely as possible. Add another 
15 cc. portion of the ammoniacal alcohol solution to the extracted residue in the flask 
and disintegrate the matted material as thoroughly as possible by means of the flattened 
glass rod which should lie left in the flask for this purpose. Return the flask to the 
steam bath and repeat the entire prbcedure, prolonging somewhat the treatment with 
ammoniacal alcohol. Add the ether extracts to those obtained before. Eva{X)rate 
the combined extracts to dryness on the steam bath, and then extract the fatty residue 
with 5 or 6 successive portions (about 15 cc. each) of a mixture of equal volumes of 
ethyl ether and petroleum ether. Collect the extracts in a tared dish (do not try to 
filter) and evaporate to dryness on a steam bath. Dry the residue to constant weight 
in an oven at the temperature of boiling water, cool in a desiccator and weigh. 


STUDIES ON WHEAT FLOUR GRADES, HI— EFFECT OF CHLO- 
RINE BLEACHING UPON THE ELECTROLYTIC RESIS- 
TANCE AND HYDROGEN ION CONCENTRATION OF 
WATER EXTRACTS^ 

By C. H. Bailey and Arnold Johnson (Division of Agricultural Bio- 
chemistry, Minnesota Agricultural Experiment Station, 

St. Paul, Minn.). 

Bleaching of flour with nitrogen peroxide can be detected more readily 
than similar treatment with chlorine. Through the use of the Griess- 
Ilosvay reagent^ the test for nitrogen peroxide can be made either quali- 
tatively or quantitatively. A qualitative test for chlorine bleaching 
has been suggested by Alway and Gortner\ in which the fat from sus- 
pected flour is ignited in a flame on a freshly oxidized copper wire. On 
page 1512 they say: *Tf chlorine or bromine has been used as a bleaching 
agent a green or blue coloration is produced”. Chlorine can be determined 
quantitatively in the flour, and Utt^ found appreciable differences 
in the total chlorine content of bleached and unbleached flours. Jacobs^ 
devised a procedure which has been adopted as a tentative method by 
the association. In this method the determination of chlorine is con- 

* PuMishAd with the approval of the Director ae Paper No. 277, Journal Seriee, Minnesota Agricultural 
Experiment Station. 

* At$oe. Official Agr. ChemiiU, Metkod$, 1920, 170. 

* J. Am. Chem. Soe., 1907, 29 : 1503. 

« J. !nd. Eng. Chan., 1914, 6: 908. 

* Ataoe. Official Agr. ChcmicU, Melhoda. 1920, 169. 
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fined to the extracted fat. O. S. Rask, as Associate Referee on Cereal 
Foods, has simplified this method and subjected it to collaborative 
study. (See page 68.) 

These quantitative methods are somewhat involved and time-con- 
suming. It accordingly appeared desirable to develop, if possible, a 
more rapid technical method for determining the extent of treatment 
with chlorine. In addition, there were at least two other important 
phases that should be studied: First, the effect of chlorine treatment 
upon the electrolytic resistance of flour extracts, to ascertain whether 
such treatment would seriously affect the correlation previously de- 
termined by Bailey and Collatz^ between the conductivity and flour 
grade; second, to determine the effect of chlorine bleaching upon the 
hydrogen ion concentration and buffer action of flour extracts, because 
of the significance of such values as discussed by Bailey and Peterson*. 

In the first series of studies two samples of natural hard-wheat flour 
were employed: (1) Patent, containing 0.43 per cent of ash; and (2) 
clear, containing 0.84 per cent of ash. These flours had already aged 
for several months and hence were somewhat less creamy than fresh 
hard-wheat flour. This is evident from the gasoline color values shown 
in Table 1. Six portions of each sample were bleached with the equiva- 
lent of 10, 20, 30, 40, 50 and 60 cc. of chlorine per 100 grams of flour, 
respectively. Ten grams of each portion, as well as the original natural 
flour, were then suspended in 100 cc. of water at 25^C. and maintained 
at that temperature for exactly 30 minutes. The mixture was shaken 
at frequent intervals during the extraction period to keep the flour 
particles in suspension, after which it was placed in a suitable glass 
vessel and whirled rapidly in a centrifuge for about 5 minutes to throw 
the particles out of suspension. A portion of the clear supernatant 
extract was then poured into a conductivity cell and its electrolytic 
resistance at 30^G. determined in the conventional manner. This 
method and the correlation between electrical conductivity and flour 
grade have been discussed in the paper by Bailey and Collatz previously 
referred to. 

Another portion of each sample was mixed with water in the pro- 
portion of 1 gram of flour to 5 cc. of water at 25^C. and maintained at 
that temperature for exactly 60 minutes. The mixture was clarified 
by centrifuging and the hydrogen ion concentration determined electro- 
metrically by means of the hydrogen electrode (described by Bailey*) 
connected through a calomel half-cell to a potentiometer. Results of 
these measurements are reported in terms of pH. In addition, the 
gasoline color values were determined, using the method of Winton^. 

> J. Ind. Eng. Ckem., 1921, 13: 819. 

916. 

> J. Am, Chan, Soe., 1920, 43: 46. 

« U. S. Bor. Chem. Butt. 137: (1911). 
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From the data in Table 1 it appears that the specific conductivity 
increases fairly regularly with the quantity of chlorine used in bleaching. 
Thus bleaching the patent flour with 20 cc. of chlorine per 100 grains of 
flour, which is slightly more chlorine than is recommended for commercial 
bleaching, increased the conductivity of the water extracts 0.48 (KsoxlO^). 
This is equivalent to about 0.045 i)er cent of ash, when unbleached 
flours of varying ash content are compared. Bleaching the patent with 
40 cc. of chlorine per 100 grams of flour increased the conductivity 
1.13 units. If the ash content be known, it is probable that the extent 
of treatment with chlorine could be estimated by the deviation of the 
specific conductivity from the normal for flour of the same ash content. 
It is evident also that the ash content of flours treated with chlorine 
can not be accurately estimated from the conductivity alone unless the 
extent of treatment be known. 

Hydrogen ion concentration is also increased appreciably by the 
chlorine treatment. Since the patent flour used in these studies was 
milled several months previously it followed that its initial pH was 
lower, and its hydrogen ion concentration accordingly higher than freshly 
milled flours of the same grade, which generally have a pH of about 
6.0 to 6.1. Bleaching with 20 cc. per 100 grams of patent flour changed 
its hydrogen ion concentration through 0.34 units in terms of pH, while 
the, clear grade flour, because of its higher buffer action, on similar 

Table 1. 

Effect o] varying quantities of chlorine upon the specific conductivity and hydrogen ion 
concentration of patent and clear flour bleaehed in the lahoratory. 


Chloiuivb Used 
Per 100 Grams 

GAsouriB Ck>LOR Value 

SpEcmc Conductivity 

fH 

OF Flour 


OF Water Extract 



Patent flour. 


ec. 


Ka9xl0« 


0 

0.72 

5.51 

5.51 

10 


5.70 

5.33 

20 


5.99 

5.17 

30 

0.53 

6.21 

5.00 

40 


6.64 

4.77 

50 

0.52 

7.06 

4.60 

60 

0.52 

7.40 

4.43 


Clear flour. 


0 

0.86 

8.50 

6.00 

10 

0.86 

8.72 

5.93 

20 

0.72 

9.23 

5.83 

30 

0.69 

9.70 

5.73 

40 

0.67 

10.05 

5.61 

50 

0.65 

10.34 

5.49 

60 

0.64 

10.54 

5.38 
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treatment changed pH only 0.17 units. Heavier dosages of chlorine 
further increased the hydrogen ion concentration. 

To ascertain the effect of varying dosages of chlorine upon the buffer 
action of flour extracts, the procedure used by Bailey and Peterson was 
employed. To different portions of the 1 to 6 extract were added 
0.02 hydrochloric acid and 0.02 sodium hydroxide in the proportions of 
10, 20, 30, 40 and 50 cc. per 100 cc. of extract, respectively. The hy- 
drogen ion concentration of each of these preparations was then de- 
termined and from these results, as given in Table 2, it appears that 
chlorine bleac^hing does effect an imxease in the buffer action of water 
extracts. Possibly this is due to the increased hydrolysis of phytin in 
the presence of the hydrochloric acid resulting from the chlorine treat- 
ment. Certain products of such hydrolysis, notably phosphates, may 
constitute the buffers which manifest themselves on such treatment. 


Table 2. 


Hydrogen ion concentra/ion (in terms of pH) on addition of 0,05 acid and alkali to water 
eTtracts of patent and clear flour. 


1 

Used Per 
100 Grams 
OP Floi n 

0.02 N Hydrochlork' Agio Adueo 
Per 100 Gc. Kxtragt 

0.02 N Sodium Hydrovidf Added 

Per 100 cc. Extragt 


50 

40 

30 

20 

10 

0 

10 

20 

30 

40 

50 

( C . 

0 

2.54 

2.69 

2.93 

3.36 

Patent flour. 
4.14 5.51 

6.96 

8.52 

9.33 

10.06 

10.43 

10 

2,50 

2.65 

2.93 

3.31 

4.06 

5.33 

6.93 

8.39 

9.47 

9.97 

10.41 

20 

2.52 

2.67 

2.92 

3.31 

4.04 

5.17 

6.90 

8.33 

9.42 

9.% 

10,35 

40 

2,62 

2.76 

3.03 

3.40 

3.94 

4.77 

5.83 

6.95 

8.11 

8.55 

9.72 

60 

2.63 

2.77 

3.03 

3.33 

3,80 

4.43 

5.22 

6.22 

7.08 

8.15 

9.09 

0 

2.92 

3.16 

3.55 

4.09 

Clear flour. 
4.90 6.00 

6.78 

7.44 

8.28 

9.01 

9.63 

10 

3.01 

3.25 

3.67 

4.21 

5.00 

5.93 

6.61 

7.10 

7.64 

8.57 

9.33 

20 

3.01 

3.23 

3.63 

4.16 

4.94 

5.83 

6.39 

6.96 

7.54 

8.18 

9.06 

40 

2.96 

3.18 

3.52 

4.01 

4.72 

5.61 

6.34 

6.80 

7.27 

7.89 

8.67 


The flours discussed in the foregoing paragraphs were bleached on a 
small scale in the laboratory. It then appeared desirable to apply 
these tests to flours treated in a flour mill on a commercial scale. The 
Pillsbury Flour Mills Company kindly agreed to provide the material, 
and on the afternoon of August 4, 1921, a sample of unbleached patent 
flour was drawn from their packers. Immediately thereafter the chlo- 
rine was introduced into the agitator at the rate of one-half ounce per 
barrel of flour, and a sack of flour thus treated was drawn from the 
spout immediately below the bleaching agitator. Rask also supplied 
samples of the bleached and natural flour used in the determination of 
chlorine by his collaborators. The bleached sample of this pair had 
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been treated with chlorine at the rate of 14 ounces per 26 barrels of 
flour, or slightly more than was used in the Pillsbury mill. 

Results of tests of these flours, given in Table 3, show that the com- 
mercially treated samples responded to chlorine treatment in essentially 
the same manner as did those bleached in the laboratory. These studies 
will be repeated in the Minnesota State Experimental Flour Mill as 
soon as the bleaching equipment is installed and ready to operate. 


Tablk 3. 


Effect of ordinary commercial hlea^,hing with chlorine iifxm the specific conductivity and 
hydrogen ion concentration of flour. 


SoiinrE OF 
Sample 

OksC lUPTION 

CtABOLINE 

Color 

Value 

Specific 
Conduc- 
tivity OP 

W ATER 

Kx ruACT 

pH 

Ash 

Hask 

1 fublt'achod 

1.73 

K 80x10* 
5.20 

().0() 

per cent 

0.48 


Bleached 

0.8H 

5.53 1 

5.64 


Pillsbury Mill 

Unbleached 

2.00 

5.50 

6.07 

0.40 

Bltiiichcd 

1.25 

5.00 

I 

5.65 



Winton railed attention to the partial or entire disappearaiK e of th(» 
nitrite reaction from flours bh'ached with iiitrofjen peroxide when stored for 
several months. It was accordingly deemed advisable to determine 
whether or not the differences in these physico-chemical constants were* 
modified on extended storage. The pair of samples from the Pillsbury 
Mill was accordingly retained and tested at occasional intervals. A por- 
tion of each sample was stored in a tightly covered Mason jar, the' 
remainder in an ordinary cotton flour sack. After two months of 
storage in this mannt'r, as shown in Table 4, no appreciable (*hange in 
conductivity had occurred, and the increase' in hydrogen ion concentra- 
tion was about the same in all e ases. The pH of the natural or un- 


Table 4, 

Effect of storage in jars and sacks upon the conductivity and hydrogen ion concentration 

of patent flours. 


Sample 

Storki* in — 

Specific Conductivity 
op Water Extracts 

pH of Water Extracts 

1 AuRUBt 4, 
1021 

1 October 3, 
1921 

August 4, 
1921 

October 3, 
1921 

Unbleached. . 

Mason jar . 

KaoxlO* 

5.48 

Km z 10^ 
5.50 

6.07 

5.92 


Cotton sack . . . 

5.49 

5.49 

6.07 

5.95 

Bleached 

Mason jar 

6.00 

6.01 

5.65 

5.48 


Cotton sack 

5.90 

5.87 

5.65 

5.46 
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bleached flour had not reached that of the freshly bleached flour as yet, 
however. These samples will be retained, and this study extended over 
as long a time as possible. 

SUMMARY. 

Bleaching flour with chlorine increases the specific electrical conduct- 
ivity, hydrogen ion concentration, and buffer action of flour extracts in 
direct ratio to the quantity of chlorine used. 

These differences apparently do not disappear on storing the flour 
for several months. 

QUANTITATIVE DETERMINATION OF CHLORINE IN 
BLEACHED AND NATURAL FLOURS. 

By O. S. Rask (University of Minnesota, University Farm, St. Paul, 
Minn.), Associak Referee. 

At the request of the Referee on Cereal Foods, the writer conducted 
a collaborative study of methods for the determination of the chlorine 
content of chlorine-bleached flours. Two methods, designated as 
Method I and Method II, were studied. Method I was proposed by 
the writer and Method II is given in Methods of Analysis^ as the present 
tentative method. The materials used consisted of unbleached and 
chlorine-bleached portions of a hard-wheat patent flour milled in a 
commercial mill under the writer’s supervision. The unbleached por- 
tion was taken on a Monday morning after the mill had been in opera- 
tion about three hours and before the bleacher had been turned on. 
The chlorine bleacher was then turned on and the bleached portion 
taken about one hour later. Chlorine was applied at the rate of 14 
ounces per 26 barrels of flour. So far as the writer is aware, this rate of 
application approximates that of average commercial practice in bleach- 
ing with chlorine. 

Copies of Methods I and II, together with samples of the unbleached 
and chlorine-bleached flours, were sent to each collaborator. At the 
suggestion of certain cereal chemists, the collaborators were requested to give 
special consideration to Method I and to study Method II only if their 
time and other facilities permitted. For this reason several collaborators 
reported no results on Method II. 

The methods are the following: 

CHLOlUNB CONTENT OF CHLORINS-BLEACHBD FLOUR. 

REAGENTS. 

(a) Petroleum ether fraciumated at 6(hiOO**C. (1). 

(b) Alkali sohUion. — Dissolve 40 grams of sodium or potassium hydroxide in 1 
liter of alcohol. 

> A$»oe. Ojffkial Agr, ChemiiU^ Method*, 1920, 169. 
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(c) Potassium chromate indicators . — Dissolve 6 grams of potassium <*hromate in 
water, add a solution of silver nitrate until a slight red precipitate is produced, filter 
and dilute to 100 cc. 

(d) Dry C. P. calcium carbonate, 

(6) Standard silver nitrate solution. — Dissolve 4.791 grams of silver nitrate in water 
and dilute to 1 liter. 1 cc. is equivalent to 1 mg. of chlorine. Check by titration 
against standardized solution of sodium chloride. 

DETERBfIN ATION . 

Method L 

Weigh 75 grams of the flour into a cork-stopi)ered Iwttle of suitable size and shape. 
Add, by means of a pipet, 150 cc. of the pt^troleum ether. Stopper tightly and shake 
vigorously for about 1 minute. After standing 1 hour, shake again until the flour has 
been loosened from the bottom of the flask. Set aside for 16 hours, preferably over- 
night. Shake once more until the flour has been loosened from the l)ottoni of the 
flask. Allow to settle for a few minutes and then filter on a dry folded filter. The 
funnel should be covered with a watch glass during filtration in order to reduce evapora- 
tion. Collect the filtrate in a 100 cc. Erlenineyer flask (2) and pipet 50 cc. into a nickel 
or platinum ^3) dish of 80-90 cc. (‘.opacity. Add 5 cc. of the alkali solution and evap- 
orate to dryness on a steam bath. Carefully char the contents of the dish over a Bun- 
sen burner or in an electric muffle, preferably the latt(‘r. Extract the charred mass 
with 15-18 cc. of water, then once with an equal amount of dilute nitric'. a(;id (2 parts 
water and 1 part acid) and finally 2 or 3 times with water, all evtracts being filtered 
through a 7 cm. filter paper and collected in a 300 cc. beaker or Erlenmeyer flask. 
Transfer the filter paper containing the charred residue to the dish and return same to 
the muffle and ignite contents to a white ash. Dissolve the ash in 5% nitric acid and 
add the solution to the filtrate previously obtained. Neutralize the acidity of the 
filtrate with a slight excess of dry calcium carbonate. Add 5 cc. of potassium chromate 
indicator solution and titrate with the standard silver nitrate solution. Prepare a 
blank ('ontaining the same amounts of all reagents used in the determination. As 
calcium carbonate labeled C. P. invariably contains appreciable amounts of chlorine 
a certain weighed quantity of this reagent should l)e used in the determination and the 
same amount in the blank. 2 to 2J grams is usually sufficient. Correct for the amount 
of silver nitrate necessary to give in the blank, so prepared, the shade obtained at the 
end of the titration of the sample. Compute chlorides to parts per million. 

Owing to the small amount of chlorides dealt with in this determi- 
nation, special precautions must be taken that the air of the laboratory 
during the entire ojieration is not contaminated with chlorine or hydro- 
chloric acid fumes and that all reagents employed are as free as possible 
from chlorine. The blank determination should be conducted simul- 
taneously to ascertain the necessary corrections for conditions in the 
laboratory as well as chlorine content of reagents. 

NOTES. 

(1) A low boiling petroleum ether can not be used because of errors introduced 
through rapid evaporation. 

(2) Filtrate may be coflected directly in a 50 cc. volumetric flask if desired. Attention 
is called to the fact that such flasks are usually calibrated to contain and not to deliver 
the specified volume. Hence in transferring its contents to the dish it must l>e rinsed 
with additional portions of the solvent. 
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(3) Nickel dishes are usually prescribed for this kind of work on account of the 
corrosive action of chlorides on platinum. However, by following the above pre* 
scribed precautions, platinum may be used. 

Metfiod IL 

Weigh 25 grams of flour into a flat>bottomed aluminum dish, 8~10 cm. in diameter, 
and dry 5 hours in a l)oiling water or steam oven; transfer, with as little exposure to 
the air as possible, to a continuous fat extractor and extract for 16 hours with anhy- 
drous alcohol-free ether, which is also free from chlorine. Transfer the ether extract 
to a nickel or platinum dish and add 5 ce. of the alkali solution. From this point pro- 
ceed as in Method I. 

The results of the collaborators arc compiled in the following table: 


Deierminalion of the chlorine content of chlorine-bleached flours. 
(Results report«d as parts per millioo ) 


ANALY^T 

Method 1 | 

1 Mephod II 

Natural 

Flour 

Bleached 

Flour 

Natural 

Flour 

Bleached 

Flour 

J. A.LcGlero, Minor-HillardCo., Wilkes- 
barre, Pa 

4 

100 



T. H, Hopper, North Dakota ACTicultural 
Experiment Station, Fargo, N. D. . . 

None 

()0 



C. B. Morison, American Institute of 
Baking, Chicago, 111 . . .... 

25 

106 



E. L. Tague, Kansas Agricultural College, 
Manhattan, Kans 

8 

104 

6 

92 

E. E. Smith, F. W. Stock & Sons, Hills- 
dale, Mich 

20 

76 



C. H. Bailey, UnKersity of Minnesota, 
St. Paul, Minn 

27 

96 

40 

102 

Emily Grewe, Federal Mill & Elevator 
Co., Lockport, N. Y 

24 

106 

i 


0. S. Bask ... 




95 ’ 

Average 


fSB 


96.3 

D. J. Mayveety*, National Biscuit Co., 
New York, N.Y 

74 

177 

93 

215 

B. A. Dunbar’^, South Dakota Agri- 
cultural College, Brookings, S. D. . . 

1 

52 

86 

49 

128 


*As these collaborators used a slightly different tochniquo in cwrecting for the chlorine content of 
reagents used, their results were not included in cennputing the average. 


DISCUSSION. 

The work thus far has shown the necessity of making certain changes 
in the directions which apply to both methods. It has been found 
necessary to make the first extraction of the charred mass with acid 
instead of watc n order to obtain a clear and colorless filtrate in which 
the subsequent colorimetric determination can be made. Apparently 
the carbon in this char fails to act as a decolorizing agent in an alkaline 
medium. It is recommended therefore that the sentence under Method I, 
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which reads as follows: “Extract the chaiTed mass with 15-18 cc. of 
water then once with an equal amount of dilute nitric acid, etc/\ be 
changed to read as follows: “Extract the charred mass with two suc- 
cessive 18-2() cc. portions of dilute nitric acid (one part acid to three 
parts water) being careful to avoid mechanical losses due to evolution 
of carbon dioxide. Then extract the mass two or Lhreci times with wat(T, 
all extracts being filtered through a 7 cm. filUT paper, etc.” 

Collaborators who used nickel dishes in which to char the extracts 
report the formation of a green nickel nitrate which interfered with 
the end point in the titration. It is further recommended, theie- 
fore, that directions be (^hanged so as to sp(Hify the us(* of platinum 
dishes exclusively for charring the extracts. 

A glance at the tabulated results of the (.ol labor a tors will show the 
necessity of a continuation of this work before any definite^ recommenda- 
tions can be made with regard to the value of (dther metViod. However, 
these results show that Method I is w orthy of further (‘consideration. As 
a technical method it is preferable to Method IT owing to its simpler 
technique and the less expensive apparatus whi(‘h it requires. It is 
reccunmended, therefore, that the above change be made in the direc- 
tions and that the study of both methods, so changed, he continued to 
ascertain more completely their relative merits. 


MICROSCOPIC METHOD FOR THE QliAM ITATTVE DE I ER MT- 
NATION OF RICE HULLS IN RICE RIUN. 

By R. II. SiLBERBER(^j ( Bun^au of Chemistry, Washington, D. C.). 

The Bureau of (^.hemistry has been using on official samples the niii ro- 
scopic method for the determination of rice hulls in rice bran^ whicli 
was presented to the association last y(*ar by the Associate Rf feree on 
Stock Food Adulteration. Tlu‘ following table is compiled from results 
on record in the Bureau: 


Hice hulls in rice bran. 


No. 

Crude Fiber 

Huixb Estimated From 
Crude Fiber 

Hulls Determijvei> 
Michoscopk' Method 


per cent 

per cent 

per ernl 

1 

15.5 

21 

Aliout 20 

2 

15.4 

21 

20-25 

3 

14.8 

19 

15-20 

4 

10.7 

9 

Not over 10 

5 

11.6 

1 

10 

1 

Less than 10 


» J, At$oc. Official Agr. Chemists, 1921 , 5 : 77 . 
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Since these results bear out the conclusions drawn last year from those 
submitted by collaborators, it is again recommended that the method 
be adopted by the association as a tentative one. 

No report on the limit of accuracy in the determination of small 
amounts of alcohol in beers was made by the associate referee. 

No report on vinegars was made by the referee. 

No report on flavoring extracts was made by the referee. 


REPORT ON MEAT AND MEAT PRODUCTS. 

By C. Robert Moulton (Agricultural Experiment Station, Columbia. 

Mo.), Referee, 

In accordance with the recommendations adopted last year a further 
study was made of the ferrous chloride method for nitrates and nitrites 
(calculated as sodium nitrate) and the method for sugar in meat. 

The referee secured the assistance of nine collaborators, but some of 
these were unable to make reports. 

The material used — ^lean, ground, air-dry, fresh beef — was prepared 
by Ralph Hoagland, of the Bureau of Animal Industry, Washington, 
D. C. The total sample weighed 1390 greuns. Thirty-five grams of 
C, P, dextrose and 7 grams of C. P. potassium nitrate were dissolved in 
water and sprayed over the spread-out sample. After thorough mixing 
the material was again spread out thinly on glass trays, stacked one 
above the other, and dried by a current of air at room temperature. 
When dry, the sample, weighing now 1455 grams, was again well mixed 
and placed in glass sample jars provided with rubber gaskets and clamps. 
If the chemicals added were dry and pure the sample would have con- 
tained 2.40 per cent of dextrose and 0.402 per cent of nitrate calculated 
as sodium nitrate. About 150 grams were sent to each collaborator, with 
the advice to keep the sample sealed when not in use so as to prevent 
the taking up of moisture from the air by this hygroscopic material. 

ESTIMATION OF TOTAL SUGAR IN MEATS. 

Directions were given that the methods as outlined in the Book of 
Methods' be followed. Twenty grams of the dried meat was recom- 
mended as equivalent to 100 grams of fresh meat. As an alternate 
method of extraction the following was offered: 

Weigh out the meat into an 800 cc. beaker, add 400 cc. of water and gently heat 
to boiling. Continue boiling for about 30 minutee, transfer the mixture to a 1000 cc. 
volumetric flask, cool and fill to the mark with water. Mix, filter and evaporate 800 cc. 
of the solution in the usual manner. 

> Amoc. Official Agr. ChanUU, MtOnodi, 1920. 213. 
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The results shown in Table I were obtained in the chemical laboratory 
of Swift & Company, Chicago, 111. 

Table 1. 


Estimation of dextrose in dried meat. 


Cuprous Oxidb Mbthod 

Eubctrolytic Method 

Thiosulfate Method 

pereeni 

per cent 

per cerU 

1.06 

1.018 

1.018 

1.01 

0.980 

0.980 

0.962 

0.914 

0.903 

1.018 

1.020 

1.006 

0.928 

0.928 

0.906 


The following comments were offered with the report: 

The three determinations shown in Table 1 were made on the same sample and in 
the oi;der given, con8equentl> any errors made on the cuprous oxide and electrolytic 
methods are cumulative in the thiosulfate method. We prefer the electrolytic method 
because we lielieve there is less chance of error in it. We have the following suggestion 
to offer: After evaporating the extract to 25 cc. filter it as it is transferred to the 100 cc. 
flask. This would remove an appreciable amount of organic matter that separates 
out on eva(X)ration and would diminish the bulky phosphotungstic precipitate. 

C. H. Robinson, Central Experimental Farm, Ottawa, Canada, 
obtained the results shown in Table 2. He reported a water content 
of 8.54 per cent in vacuo at 80®C. 

Tabejs 2. 

Total sugar in meats. 

(Calculates! as dextrose.) 


I. First method of extraction: 

Percentage of dextrose \ -0.51 

B~4).50 

II. Alternate method of extraction: 

Percentage of dextrose A-0.48 

B-0.46 


Comments by Robinson . — Dextrose in every case was determined by the cuprous 
chloride^-iodine method^ checked against a commercially pure dextrose. This method 
is in general use in the laboratory for similar determinations such as starch in sausages. 
I had intended to check these results by the official Munson and Walker method* but 
the sample ran out before this could be done. Better results were obtained by removing 
the excess of phosphotungstic acid by powdered potassium chloride before instc^ad of 
subsequent to inversion, as outlined in methods of determinations. 

Hoagland reported 0.39, 0.37 and 0.38 per cent of sugar as dextrose. 
He found that the precipitation of phosphotungstic acid occurred more 
readily when the solution was not neutralized. His comments follow : 

The sugar was estimated by the method supplied with some modification. After 
inversion of the sugar in the clarified extract, the method states that the solution should 
be cooled, neutralized to litmus, made to volume, filtered and that potassium chloride 


» J. Ind. Eng. CAem., 1919, It: 747. 
s Asmte. Qffhial Agr. Chemists. Methods, 1920, 78. 
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should added to the filtrate to precipitate any excess of phosphotungslic acid present. 
On following this procedure I found that the precipitation took place slowly and in- 
completely. However, on adding a little concentrated hydrochloric acid, a heavy 
precipitate formed and complete precipitation was obtained. 1 then adopted the 
following procedure: After inversion of the clarified extract, cool, but do not neutralize 
the acid, and make to volume. Filter if necessary, add dry potassium chloride to 
precipitate excess of pho.sphotungstic acid, filter and test for complete precipitation. 
Take an aliquot portion of the filtrate, neutralize to litmus, make up to a given volume 
and take an aliquot portion for the determination of sugar. Good results were ob- 
tained by this procedure, the reduction of the Fehling’s solution being normal. The 
reduced copper was estimated by Low’s method since we commonly use this method. 

Since the meat contained about 2.4 per cent of added dextrose and 
the collaborators found only about 1.0, 0.5 and 0.38 per cent it seems 
to be inconsequential that neither the original dextrose in the meat nor 
the purity of the added dextrose was determined. That the difficulty 
was not due to differences in the samples is shown by the reports on 
nitrates which follow. 

It is to be regretted that more reports were not received. More 
work on the method is demanded. 

MTfUTKS AND NITRITES (CALClILVrED AS SODIUM NITRATE). 

Ferroiifi Chloride Method. 

The material described previously was used for this work. I'he 
collaborators were asked to follow the procedure given in the Book of 
Methods^ Sodium hydroxide replac'ed potassium hydroxide^, and the 
use of the pinch-cock was not recommended since it leads to difficulties. 

In.stead of calculating the nitrate from the observed volume of gas 
the following standard sodium nitrate solution was recommended: 

Di.ssol\c 2 grams of C. P. sodium nitrate in 1 liter of recently boiled distilled water. 
Take 50 <•<*. (equivalent to 0.1 gram sodium nitrate) and determine the amount of 
nitric oxide. 0.1 gram of .sodium nitrate .should give 26.36 cc. of nitric oxide at 0®C. 
and 760 mm. pressure. Calculate the percentage of sodium nitrate from the volume 
of nitric; oxide obt.ained from the sjimple with the volume obtained from 0.1 gram C. P. 
sodium nitrate, both being measured at room temperature. This is conveniently 
done by transferring the measuring tube to a tall jar containing 40% sodium hydroxide 
solution (commercial). The t-emjxirature of the surrounding caustic solution will soon 
(10-15 minutes) be imparted to the contents of the tube, and the volume of nitric oxide 
is read with the t ube in such a position that the level of the solution within and without 
the tube coincide. The caustic in the jar should be kept at room temperature. 

Note. — A single coil of tin tubing fitted into the trough and carrying a current of cold wat» during 
the determination greatly facilitates the operation. After all the air has apparently been driven out of 
the apparatus, always boil a short time longer after the delivery tube has omn placed under the eudio- 
meter to make csertain that no air remains. Next gradually introduce a measured portion of standard 
nitrate sohition, rinse the funnd tube with 10 per cent of hydrochloric add and boil until all nitric oxide 
has been driven over. , After the gas tube has been removed quickly invert another tube over the delivery 
tube and boil a short time longer to make sure that all nitric oxide has been driven over. Anothw portion 
of the standard sdution is run into the apparatus and the determination is repeated as above. Then run 
the samides in the same way in each case making certain that all the nitric oxide has been driven over. 
After running 6 or 8 determinatmns, not counting the standards, finally run another standard. The 
three standards should obedi within 0.5 and about 35 oc. 

The following results were reported: 

■ Atioe. OSicM Aar. ChrmitU, MtOmdt, 1920, 210. 
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Table 3. 

Nitrates in dried meat. 


Analyst 

Sodium 

Nitrate 

Average 


i 

per cent 

per cent 

Chemical Laboratory, Swift A Co., Chicago, 111 

0.400 


0.421 

0.407 

0.409 

C. 11. Robinson. . . 

0.373 



' 0.382 
0.389 

0.382 

A. L. Mehring, Bureau of Animal Industry, Washington, 

0.332 


D. C 

0.319 

0.321 

0.324 

Ralph Hoagland 

0.39 



0.42 

0.41 

0.407 

Added nitrate 


0.402 


Robinson reported that he calculated the nitrate by conjparison with 
the gas evolved from 0.1 gram of sodium nitrate. The results from two 
other collaborators were probably calculated in the same manner ac- 
cording to the directions although no statement was made by them. 

Hoagland reported as follows: 

The nitrates were determined by the method furnished except for slight modification. 
Instead of extracting the meat soeral times with hot water, it was l)oiled with al)out 
500 cc. of water, transferred to a liter flask, and when cool the solution was made to 
volume. The contents of the flask were filtered and 850 cc. of the filtrate were 
evaporated to about 30 cv. and used for the determination. 

The results of three of the four analysts show a nn oxery of 100, 100 
and 95 per cent of the added nitrate. This speaks well for the method 
and shows the advisability of using a standard sodium nitrate solution 
for calculating the nitrates in the sample under investigation. 

The report of the associate referee for 1919’ showed that 82.6 per 
cent of the added sodium nitrate was recovered by comparison with a 
standard nitrate solution while only 69.4 per cent was recovered by 
calculating from the volume of gas alone. 

The modified procedure outlined by Mitchell and given in the 1919 
report seems to give more accurate results and to be safer. 

RECOMMENDATIONS. 

It is recommended — 

(1) That the method for sugar in meats receive further study. 


1 J , Aisoe . Official Agr , ChemulSt 1021, 4 : 505. 
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(2) That the method outlined for the determination of nitrates in 
meat products be adopted in place of, or as a modification of, the present 
tentative method. 


THE SEPARATION OF MEAT PROTEINS. 


By C. Robert Moulton (Agricultural Experiment Station, Columbia, 

Mo.), Associate RefereeK 

The Official and Tentative Methods of Analysis of the A. 0. A. C. 
permit the determination of a few protein groups in meat and its prod- 
ucts. The soluble nitrogenous matter can be divided into coagulable 
protein (globulin and albumin), proteose, peptone and gelatine, and 
meat bases. In an attempt to extend these methods to allow a further 
subdivision of the soluble nitrogenous matter the methods used by 
Grindley* at the University of Illinois and extended by Trowbridge at 
the University of Missouri have been used and further amplified. These 
methods permit the subdivision of the soluble nitrogenous matter into 
soluble protein, coagulable protein, proteose, peptone and peptid, and 
amino acid and extractive nitrogen. This gives one more group than 
permitted by the official methods. 

The first attempt at extension was to apply well-known principles to 
the separation so as to allow the determination of globulin and albumin 
as separate fractions. The water-soluble, heat-coagulable proteins con- 
sist of a mixture of globulin and albumin. Pure water will dissolve 
albumins but not globulins’. However, when pure water is added to 
raw meat a dilute salt solution results owing to the solubility of the 
phosphates of potassium and smaller amounts of other salts of potassium 
and sodium. This salt solution will dissolve some globulin. Heat will 
coagulate both the globulin and albumin. The globulins can be re- 
moved by half saturating their solutions with ammonium sulfate. Some 
can be salted out by saturating with sodium chloride. Other salts 
may also be used. 

preparation of the EXTRACT. 

A cold water extract of the raw meat is prepared according to XXy 24*. In the 
laboratories of the Department of Agricultural Chemistry of the University of Missouri a 
total of 150 or 180 grams of fresh meat is about equaUy divided among twenty beakers 
of 150 cc. capacity, and one washing with 50 cc. of cold water and eight with 25 cc. 
are employed. Ail the washings are collected and made up to some convenient volume 
— six liters. This extract is used for analysis. 


t C. F. Ahmann and W. S. RHohia ot the Dqiiartinent of Agrioaltiiral Gbwniftry, Univerdtv of Mis- 
Bouri, collaborated with the associate referee in this work. The data presented were used by Ahmann in 
his dissertation for the dm|ree of Master of Arts at the University oiMissoari. The interpretation and 
funphasis in this rmxxt differ In some essentiBlB from those in the thens. 

* J. Am. Chem. Soe., 1904, 26; lOSS; 1906, 27: 068; 1906, 38: 26, 469. 

* There is a water-sohtbie psendo-globulin in ox serum and there may be examples in other tissues. See 
Haslmn. H. C. Bioehan. J., 1913, 7: 492. 

* A»§oe. Official Agr. Chcmidc, McUmdc, 1930, 214. 
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OX«OBULIlV • 

Several 100 cc. aliquots of the extract prepared as directed are placed in 250 cc. 
(or 400 cc.) beakers and 100 cc. of cold saturated zinc sulfate (ZnSo 4 . 7 H 2 O) solution 
are added to each. After mixing, the solutions are allowed to stand in a cold room 
until separation occurs. Under the conditions outlined a good separation occurs in 
48 hours. The solutions are then filtered onto filter papers fitted and wet with half- 
saturated zinc sulfate solution. The ooaguluni is washed with cold half-saturated 
zinc sulfate solution. Three washings of 20 to 25 ci*. were used on account of the slow 
filtration. Coagula fairly free from mother liquor are thus obtained. The nitrogen 
was determined by the Kjeldahl-Gunning-Amold methods 

In Table 1 are shown the results on four samples of lean round steak 
of beef and two of pigeon flesh. The results, expressed as per cent 
nitrogen in fresh meat, in many cases show uniformity. In others the 
agreement is not so good as is desired. Sample 20 was the first one 
tried and both the method and the manipulator were new. Two out 
of the other 25 results are excluded from their respective averages since 
they are much higher than the companion results. The method seems 
to give sufficiently good agreement for comparative purposes. 

Table 1. 


(tlobulin nitrogen in flesh. 
(Pearoentag« of total flesh.) 


■AMnLB 

BESr 

20 

BKBP 

26 

“fo4 

BBBF 

9 

PIOBON 

78 

BQUAB 

88 

1 

0.168 

0.123 

0.172* 


0.208 

0.112 

2 

0.143 

0.113 

0.131 

0.394 

0.214 

0.112 

3 

0.134 

0.135 

0.151 

0.395 

0.228 

0.117 

4 

. . . 

, 

0.137 

0.400 1 

0.214 

0.141* 

5 

, 


0.134 

0.404 

0.211 

0.129 

6 




0.400 

0.208 

0.102 

Average 

0.148 

0.124 

0.138 

0.399 

0.214 

0.114 


* Omitted from ayerage. 


The effect of saturated sodium chloride on the coagulation of globulin 
was next studied. Beef Sample 9 was used. When the calculated 
amount of the salt was added but two-thirds of the globulin coagulated 
by half-saturated zinc sulfate was thrown down. Table 2 shows the 
results. Two samples, marked with asterisk, were treated with quite 
an excess of sodium chloride, and the globulin coagulated was increased 
about 20 per cent but still remained considerably below the amount 
coagulated by half-saturated zinc sulfate. 

It was thought that perhaps the ratio of the salt to the amount of 
material to be precipitated might affect the results obtained. Conse- 
quently aliquots of the extract were taken and diluted with an equal 
volume of cold water. Then they were treated with the two salts as 


1 Attoe. OJficial Agr. ChemuU, Methods^ 1920, 7. 
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Table 2. 

Zinc sulfate vs. sodium chloride for globulin nitrogen. 


HALP-SATORATfiO ZiNC SUUATE 

1 Saturated Sodium Cmloiudb 

Concentrated Extract 

Dilute Extract 

Concentrated Extract 

Dilute Extract 

0.394 

0.409 

0.252 

0.200 

0.395 

0.344 

0.24B 

0.199 

0.400 

0.377 

0.252 

0.168 1 

0.404 


0.318* 

0.187 

0.400 


0.314* 

0.200 

A\ erage 0.399 

0.377 

0.260 

0.197 


♦Omitted from above average Large oxccsa of sodium chloride 
tOmitle<| from the average. 


before. The results are shown in Table 2. Tn both cases a smaller 
quantity of material was coagulated than when the undiluted extract 
had been used, although the concentration of salt was the same as in 
the undiluted extracts. 

Dilution of the extract or the use of sodium chloride to saturation 
does not remove as much nitrogen, classed as globulin, as is removc'd on 
half saturating the undiluted extract with zinc sulfate. 

This water extract was acid to both litmus and phenolphthalein and 
so the pH was probably on the acid side of the iso-electric point of the 
proteins in solution. Consequently the anion of the salt used was 
prepotent over the cation* in forming combinations with the protein. 
The sulfate would therefore be a better coagulant (or precipitant) than 
the chloride as has been shown by Lewith, Hofmeistcr, Pauli and others 
and quoted by Robertson^. (]hick and Martin® have shown that di- 
luting a solution of egg-albumin allowed the same concentration of 
ammonium sulfate to precipitate not only a smaller quantity of the 
protein but a smaller proportion of the total. 

The amounts of globulin are in all cases probably too low. Both 
Haslam^ and Mellanby” have shown that zinc sulfate is not so good a 
precipitating agent as ammonium or sodium sulfates. On the other 
hand it must be emphasized that not globulin alone Ls precipitated 
(coagulated) under the conditions given. Some albumin will be thrown 
down also. 

ALBUMIN. 

The filtrates from the globulin determination were coagulated by 
heat in an attempt to coagulate the albumin remaining in solution. In 

1 For the theory and facta on which it is dependent the reader ia referred to the recent work of Loeb. 
J. General PhraM., 1918-10, 1: 39, 237, 393. 483, 359. 

* llie PhysHMd Chemiati^ of Fro^na, 1918, 107-134. 

• The Pireoipitation of E|w-alhufttin by Ammonium Sidfate. A contribution to the theory of the aalting 
out of proteina. Biodiunn. 7., 1913, 7i 31^. 

« J. FkyM., 1907-8, 36: 164. 

> Ibid., 288. 
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all cases the coagulum obtained was very small in amount representing 
only from 0,050 to 0.098 per cent of the meat as albumin nitrogen. 
From results shown it will be seen that these figures are muc h loo low. 
A few of the later filtrates were examined for acidity, since it was thought 
that perhaps the albumin failed to coagulate, owing to high acidity of 
the liquid which might have developed on standing, and coagulation of 
the globulin. Some of these required 54.5 cc. of normal sodium bi- 
carbonate solution to neutralize them, using phenolphthalein as an 
indicator. Heat coagulation of the neutralized filtrate from th(‘ globu- 
lin determination gave no better results. The salt solution in some 
manner other than aiding in increasing the acidity prc'vents tin' heat 
coagulation of the albumin. 

The albumin nitrogen can be determined indircjctly by subtracting 
the globulin nitrogen from the nitrogen obtained on coagulating the* 
water extracjts by means of heat. In this work the extracts were neu- 
tralized while on the steam bath by adding an exc ess of moist, freshly 
precipitated magnesium carbonate. This method has been used in the 
referee’s laboratories for some time and has bec*n considered very satis- 
factory. The percentage of the meat obtained as heat-coagulable 
nitrogen is shown in liable 3. Again Sample' 20 does not give uniform 
results, due, probably, to the lack of experience on the part of thci opera- 
tor. Two of the six results for Sample 104 are at wide variance w ith 

Table 3. 


Heat coagi liable nitrogen in flesh, 

( Percent age of total flesh.) 


BISEF 20 

BEEF 26 

BEEF 104 

BEEF 9 

PIGEON 78 

SQV\B 88 

0.321 

0.381 

0.379* 

0.53(i 

0.42S 

0.229 

0.316 

0..362 

0.493 

0.550 

0.438 

0.232 

0.312 

0.386 

0.523 

0.533 

0.443 

0.225 

0.2S7 

0.370 

0.49C) 

0.539 

0.469 

0.219 

0.282 

0.378 

0.333* 

0.529 

0.433 

0.248 

0.282 

0.378 

0.4.54 

0.536 

0.441 

0.202 

0.304 

0.375 



0.441 

0.223 

0.299 

0.385 



0.455 

0.215 

0.303 

0.385 



0.501 

0.201 





0.410 

0.215 





0.471 

0.221 





0.453 

0.221 





0.414 

0.215 





0.452 

0.217 





0.407 

0.186* 





0.436 

0.232 





0.448 

0.226 





0.466 

0.216 





0.445 

0.222 






0.424 

0.219 

Average 0.301 

0.377 

0.492 

0.637 

0.442 

0.223 


^Omitted from average. 
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the others. In general fairly good agreement is shown between the 
aliquots of the same extract. 

In Table 4 is shown the calculation of the albumin nitrogen. The 
average results shown in Table 1 and Table 3 are used. Comparison 
of the different samples is of little value except to show the differences 
in composition of commercial samples of beef round. In half of the six 
samples the albumin and globulin were about equally divided. In two 
cases the albumin was much the larger, while only in one case was the 
globulin the larger. 


Table 4. 


Albturun nitrogen in flesh. 



BBBF 20 

] 

BBBr 26 

BXBP 104 

bbbpO 




per cent 

per cent 

per cent 

per cent 

percent 

1 percent 

Globulin and albumin . . . 

0.301 

0.377 

0.492 

0.637 

0.442 

0.223 

Globulin 

0.148 

0.124 

0.138 

0.399 

0.214 

0.114 

Albumin by difference. . . 

0.163 

0.253 

0.354 

0.138 

0.228 

0.109 


PROTEOSE. 

The filtrates and washings from the heat-coagulable protein were 
concentrated to a volume of about 25 cc. They were then saturated 
with zinc sulfate (ZuSOa . THjO) when cool and acidified with acid. 
Different quantities of acid were used with some of the extracts and in 
one case acetic acid was used. Table 5 shows the results obtained 
expressed as percentage of proteose nitrogen in the meat sample. It is 
seen that a larger quantity of acid added increased the proteose nitrogen 
precipitated by saturated zinc sulfate. 


Table 5. 

Influence of acidity on the precipitation of proteose by sine sulfate. 


8AMPUB 

NO 

ACID 1 

ACBTIC 

ACID 

arLPVKlC ACID 



6 0C.2N 



7.6CC.2N j 

1 cc. 1 to 1 

20 

0.000 



. .. . 


0.020 

26 


0.012 

mn 

0.019 

[BBI 



78 



0.030 

0.037 

0.027 



88 


Bl 

■■ 

0.024 

0.031 



In Table 6 are shown the results for all samples expressed in the 
usual terms. The quantity of proteose nitrogen is exceedingly small 
and this determination might well be omitted. It serves in this study, 
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Tabus 6. 


Proteose nitrogen in beef and pigeon flesh, 
(Percentage of total flesh.) 


BBBF 

20 

BBBP 

26 

BEEF 

104 

BEEF 

9 

FIOEON 

78 

SQUAB 

88 

0.017 


0.030 

0.017 

0.042 

0.023 

0.015 

0.012 

0.014 

0.023 

0.035 

0.039 

0.028 

0.027 

0.023 

0.023 

0.035 

0.031 




0.023 

0.020 





0.065* 






0.029 

0.017 

... 


Average 0.020 

0.019 

0.024 

0.020 

6.037 

6.031 


'^'Omitted from average. 


however, as a means of checking other determinations. These results 
are probably lower than would have been obtained with ammonium 
sulfate^ 


GLOBULIN, ALBUMIN AND PROTEOSE. 

Several 100 cc. aliquots of the water extract were saturated with zinc 
sulfate (ZnS 04 . 7 H 2 O) and acidified. This treatment should have 
thrown down globulin, albumin and proteose (albumosc). Various 
amounts of sulfuric acid were tried and in one case acetic acid was used. 
The weight of vsample varied from 2.25 to 3.00 grams and the percentage 
of nitrogen coagulated varied from 0.256 to 0.516. In Table 7 are 
shown the detailed results. This study of the effects of acidity was 
rather incidental to the work since the samples were used mainly for 
another purpose. There are consequently many gaps in the data. 
The values of 9, 18, 27 and 45 cc. of 2N sulfuric acid are the equivalents 
of 1, 2, 3 and 5 cc. of 1 to 1 sulfuric acid. These small amounts of 
more concentrated acid were used for the higher acidities in order not 
to dilute the 100 cc. of water extract unduly. 

There is apparent a relation between the percentage of nitrogen 
precipitated and the acidity of the solution. For example, in Sample 
88 an acidity given by 5 cc. of 2N acid coagulated 0.263 per cent of 
nitrogen which was complete as shown by the percentage on the bottom 
line of the table. This is the sum of the proteose nitrogen and the heat 
coagulated nitrogen. For Sample 20 an acidity of 9 cc. of 2N acid 
coagulated 0.330 per cent, i. e. it was sufficient for complete coagulation. 
For Sample 104 the lower concentrations of acid precipitated too small 
an amount of protein. However, 45 cc. of 2N acid gave complete 
coagulation, i. e. 0.516 per cent. 

With Sample 26 low concentrations of acid gave incomplete coagula> 
tion, but sulfuric acid was better than acetic acid. With Sample 78 

» Haolam. H. C.. J. Phytid., 1907-8, 36; 164. 
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the amount of acid in no case was great enough to give complete coagula- 
tion. 

Table 7. 


Protein coagulated with satarcUed zinc eulfcde with varying acidities. 


(Per CMt nitrogen of fireih lainpte.) 


ACID tTSBD 

SQUAB 

88 

BEEF 

20 

BEEF 

26 

PIOBON 

78 

BEEF 

104 

IK CC‘ of acetic acid. 

. .. . 


■Qylgll 



1 K cc. of 2N Hulfuric add. 



0.342 

0.336 

0.334 

... . 

0.169 

0.473 

0.485 

2K cc. of 2N sulfuric acid. 

■ * ‘ 

.... 





5 

0.256 

0.272 

0.260 



0.445 

0.421 

0.442 


9-10 

0.231 

0.178* 

0.272 

0.329 

0.329 

0.332 


0‘445 

0.421 

CO 

Ooooo 

odd 

15-18 

0.256 

0.239 

0.260 



0.445 

0.424 

0.428 


27 




... 


45 





0.514 

0.504* 

0.517 

\ mount present that should 
have been coagulated. . 

0.254 

0.321 

0.396 

0.479 

0.516 


Hhnit fktxB average. 


In Fig. 1 are plotted the milligrams of nitrogen coagulated by zinc 
sulfate at saturation with the concentrations of acid added as abscissae. 
The three samples that gave complete coagulation lie on a straight line. 
For the two cases of incomplete coagulation the weight of protein (nitro- 
gen) coagulated by a given concentration of acid was larger than the 
curve shows for complete coagulation. The weight that should have 
been coagulated is shown above the first point, and the concentration 
of acid probably needed for complete coagulation is shown by pro- 
jecting this last point until it strikes the line. It jshould thus have taken 
a little over 3 cc. of 1 to 1 sulfuric acid to give complete coagulation in 
Sample 26 and alK)ut 4.5 cc. Tor Sample 7B. 
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PIG. 1.— THE REIJ^TION BETWEEN THE CONCENTRATION OF ACID AND THE 
QUANTITY OF PROTEIN COAGULATED BY SATURATED ZINC SULFATE. 

Haslam has shown that the addition of acid to zinc sulfate is neces- 
sary in the separation of albumoses. The results given in this paper 
indicate that there is probably also a relation between the protein 
(globulin, albumin, and proteose) to be coagulated and the acidity of 
the solution. It is known that acid increases the precipitating power 
of salts. To what extent this is true in this case is shown by the fol- 
lowing results with Sample 20 (Table 8) where the globulin fraction is 
increased from 0.148 to 0.269 per cent by the addition of 1 cc. of 1 to 1 
sulfuric acid. The total globulin, albumin and proteose was but 0.330 
per cent. 

Table 8. 

Effect of acid on the globulin fraction. 

(Per cent nitrogen of fresh sample.) 


aiNC SULFATE 


HALF 

SATirBATKn 

HAUr 

HATURATBI) 

ACIDIFI^ 

saturated 

acidified 

0.1(58 

0.273 

0.329 

0.143 

0.264 

0.329 

0.134 

0.269 

0.332 


The concentration of the proteins to be coagulated has an eflFect on 
the total amount coagulated. The filtrates from the globulin determi- 
nation for Sample 26 were saved, saturated with zinc sulfate and acidi- 
fied with the equivalent of IH cc. of 2N acid. Albumin and proteose 
should have been coagulated. The percentage of nitrogen thrown 
down was, however, only 0.169 when the difference between the globulin, 
albumin and proteose combined and the globulin fraction is 0.123 per 
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cent. Similar results occurred in the globulin determination when the 
water extract was diluted before adding the salt. 

ABdNO ACmS AND BXTRACTIVBS. 

The fraction known as amino acids and extractives is sometimes 
called “rest” nitrogen and sometimes “meat bases”. It is the fraction 
not precipitated by salt and tannic acid. 

In this work an attempt was made to treat original aliquots of the 
water extract with salt and tannic acid as well as filtrates from the 
heat-coagulable protein. In nearly all cases difficulty was experienced 
in getting triplicate determinations to agree. The water extract, or 
the concentrated filtrate and washings from the coagulable protein 
determination, were placed in volumetric flasks of 100 cc. (or 200 cc.) 
capacity and 16 grams (30 grams for 200 cc.) of salt were added. This 
did not dissolve readily and the manipulator in many cases added the 
30 cc. (60 cc. for the larger flask) of 24 per cent tannic acid before all 
the salt had dissolved. Even where solution was practically complete 
a difference in color of the mixtures was noticed on settling. The 
rapidity of addition and the method of mixing seemed to affect the color. 
Another difficulty experienced was to get the manipulator to use enough 
alkali during distillation to more than neutralize the larger amount of 
sulfuric acid required during the digestion. 

It made no difference whether the original extract or the filtrate and 
washings from the coagulable protein was used. The detailed figures 
will not be given. 


Table 9. 

Distribution of nitrogenous bodies in raw meat 
(EjcpresBod aa nitrogen in percentage of meat.) 


SAMPLB 

20 

BEEP 

26 

BEEP 

104 

BEEP 

9 

PIOBON 

78 

HQUAB 

88 

Total nitrogen 

Water soluble nitrogen 

3.150 

3.579 

4.079 

3.350 

3.466 

3.794 

0.699 

0.994 


0.777 

0.795 

0.563 

Heat coagulable nitrogen .... 

0.301 

. 0.377 

0.492 

0.537 

0.442 

0.223 

Proteose nitrogen 

0.020 

0.019 


0.020 

0.037 

0.031 

Sum of above two 

0.321 

0.396 


0.558 

0.479 

0.254 

Globulin, albumin and pro- 
teose 

0.330 

a 

0.516 

t 

a 

0.256 

Globulin nitrogen 

0.148 

0.124 


0.399 1 

0.214 

0.114 

Albumin nitrogen 

0.153 

0.253 



0.228 

0.109 

Amino acid and extractive N 
Peptone and peptid nitrogen % 

0.315 

0.062 

0.233 

0.165 

IB 

0.313 1 

0.273 

0.043 

0.198 

0.111 


* Lower than aum of heat coagulable and proteose nitrogen, 
t Not determined. t Determined by differenoe. 


SUMMARY OF ANALYTICAL RESULTS. 

In Table 9 are collected the summarized data for all the samples. 
Some few results are omitted because of obvious error or because the 
determination had not been made. 
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GENERAL SUMMARY. 

The nitrogen of meat soluble in cold water is divided according to 
the methods of separation here employed approximately into globulin, 
albumin, proteose, peptone and peptid, and amino acid and extractive 
nitrogen. 

Zinc sulfate at half saturation coagulates more nitrogen as globulin 
than does sodium chloride at saturation. Diluting the extract reduces 
the sunount of nitrogen coagulated. 

Globulin and albumin nitrogen are readily coagulated by heat in the 
presence of an excess of moist freshly precipitated magnesium car- 
bonate. 

Globulin, albumin and proteo.se nitrogen are coagulated by saturated 
zinc sulfate (ZnS ()4 . THjO) when sufficiently acidified with sulfuric 
acid. Seven milligrams, or less, of nitrogen to be coagulated require 
I cc. of 1 to 1 sulfuric acid for complete coagulation; 12 milligrams require 
at least 3}^ cc. and 15 milligrams require about 5 cc. The necessary 
amount of acid can be estimated from Fig. 1. Dilution of the extract 
resulting from a previous removal of globulin gives a smaller recovery 
in this fraction by an amount considerably greater than the globulin 
removed. 

Difficulty was experienced in determining the amino acid and ex- 
tractive nitrogen by coagulating the other fractions with tannic acid and 
sodium chloride. The method needs further study. 

No claim is made that the fractions designated by specific names are 
pure. It is recognized that contamination may be great, but the results 
should nevertheless be of qualitative value. 

Work will be continued along this general line. Zinc sulfate will be 
compared with ammonium sulfate. 

RECOMMENDATIONS. 

It is recommended — 

(1) That further work be done concerning the relation of the con- 
centration of acid and protein to the coagulation by salts of proteins 
of meat soluble in cold water. 

(2) That zinc sulfate be compared with ammonium and sodium 
sulfates. 

(3) That further work be done with the sodium chloride and tannic 
acid method to determine all the conditions necessary to give com- 
parable results. 
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THE AMINO ACIDS IN THE GLOBULIN-ALBUMIN FRACTION 

OF BEEF FLESH. 

By C. Robert Moulton (Agricultural Eicperimeiit Station, Columbia, 

Mo.), Associate Referee^. 

Three samples of the water-soluble, heat-coagulable proteiiis from 
the lean of the round cut of three beef steers were used in this work. 
These samples included the albumins and part of the globuHm in the 
flesh and did not represent a single pure protein. Nevertheless the 
amino acid make-up of this fraction is of value, e. g. in questions affect- 
ing the nutrition of the animal. 

The methods used were in general those devised by Van Slyke*. They 
are given with modifications below: 

HYDROLYSIS*. 

Three grams of protein, in duplicate, were placed in 250 cc. Erlemueyer flasks, to 
which 100 cc. of 3N hydrochloric add were added. The flasks were placed in a water 
bath at 100®C, and allowed to remain until the protein was completely dissolved, when 
they were placed in an autoclave at 150°C. for 1 hours. At the end of this time the 
hydrolysis was considered to be complete. 

TOTAL NITROGEN. 

The hydrolyzed material was washed into a 250 c^. Claissen distilling flask and con- 
centrated in vacuo, driving off all the hydrochloric add possible. The concentrate 
was then taken up with hot water, transferred to a 100 cc. graduated flask, cooled and 
made up to the mark. An aliquot of 5 cc. was taken for the total nitrogen determi- 
nation, the Kjeldahl-Gunning-Amold method* being used. 

ACID-INSOLUBLB HUMIN*. 

The remaining 95 cc. were filtered and washed till free from chlorides. The nitrogen 
r^ontent of the black residue was detexmined by the Kjeldahl-Gunning-Amold method. 

AMMONIA (AMIDE) NITROGEN. 

The filtrate from the acid-insoluble nitrogen determination was transferred to a 
liter Claissen distilling flask; 100 cc. of alcohol were added to prevent frothing and also 
a slight excess of a 10 per cent suspension of calcium hydroxide, as shown by the alka- 
line reaction and by the turbidity of the solution. The flask was placed in a water 
bath at 40^-'50°C. and connected with two trap flasks containing N/14 hydrochloric 
acid and a few drops of methyl red and distilled at less than 30 mm. pressure for one- 
half hour. The acid from both trap flasks was transferred to a wide-mouth 500 cc. 
Florence flask and titrated with N/14 ammonia. The amount of hydrociiloric acid 
neutralized by the ammonia distillate is found by difference. 

1 E. G. Sieveking of the Department of Agricultural Chemistry, University of Missouri, cottahorated 
with the associate referee. This work forms a part of the dissertation presented by him for the degree 
of Master of Arts at the University of Missouri. 

a J. Biol. Chem., 1911. 10: IS: 1915. 22: 281. 

« Van Slyke, D. D., J. Biol. Chem., 1912, 12: 296. 

< Assoc. Official Agr. Chemists^ MeOtods^ 1920, 7 . 

8 Gortner, R. A., and Holm, G. E., J. Am. Chem. Soc. 1917, S9 : 2477. 
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ACID-SOLXnSLE 

The solution and precipitate from the ammonia determination were filtered and 
washed free from chlorides and the nitrogen content of the precipitate determined by 
the Kjeldahl-Gunning- Arnold method. 

PRECIPITATION AND WASHING OF THE PHOSPHOTUNGSTIC ACID 

PRECIPITATE. 

The filtrate from the acid-soluble humin determination was returned to the liter 
Claissen distilling flask, acidified with hydrochloric acid, concentrated to about 100 
cc. and washed into a 250 cc. Erlenmeyer flask. Then 18 cc. of concentrated hydro- 
dhloric acid and 16 grama of phosphotungst ic acid, purified as described by Winter- 
stein*, were added. It was then diluted to 200 cc. and heated on a steam bath till 
practically all of the precipitate had dissolved. The precipitate was allowed to stand 
for 48 hours or more. 

The solution and precipitate were poured onto a 2-inch Buchner funnel and washed 
until free from calcium with successive portions of from 10-15 cc. of a wash solution 
containing 2.5 grams of phosphotungstic acid and 3.5 grams of concentrated hydro- 
chloric acid per 100 cc. and cookxl to nearly 0°C. The test for calcium was made by 
allowing a drop or two of the solution from the Buchner to run down the side of a test 
tube containing about 5 cc. of an alkaline oxalate solution. If calcium were present 
the solution became turbid after standing a few minutes. 

DECOMPOSING THE PHOSPHOTUNGSTATE PRECIPITATE AND THE 
DETERMINATION OF PHOSPHOTUNGSTATE HUMIN^ 

The precipitate was transferred to a 600 cc. .separatory funnel with a spatula and 
by washing. It was then shaken with 5-10 cc. of concentrated hydrochloric acid and 
enough of a 1 to 1 amyl alcohol-ether mixt.ure so that it floated on top after all the 
precipitate had gone into solution. The solution did not bt^come entirely free from 
turbidity due to the presence of phosphotungstate humin which was removed by pass- 
ing the entire solution through a Buchner funnel. The nitrogen content of the pre- 
cipitate was determined by the Kjeldahl-Gunning-Arnold method. The water solu- 
tion of the bases was then separated from the amyl alcohol-ether mixture and extracted 
with 3 or 4 successive 50 cc. portions of the mixture and finally the combined amyl 
alcohol-ether solutions were extracted with about 100 cc. of water to remove any traces 
of the bases. The wash water was extracted with a fresh portion of amyl alcohol- 
ether mixture before being added to the main solution of the bases. The solution 
of the bases was evaporated to dryness in the vacuum distilling apparatus in order to 
remove the excess hydrochloric acid and then it was taken up with hot water, trans- 
ferred to a 50 cc. graduated fiask, cooled and made up to the mark. 

ARGININE. 

Arginine was determined on a 25 cc. aliquot of the solution of tht* oases using Plim- 
mer’s* modification and an apparatus as modified by Koehler*. Twenty-five cc. of 
40% sodium hydroxide were added to the aliquot in a 200 cc. Kjeldahl flask. The 
flask was attached to a reflux condenser the upper end of which was connected by a 
glass tube to a bottle containing 16 cc. of N/14 hydrochloric acid. Air was drawn 
through the apparatus during the 6 hours’ boiling, after which the water was drawn 

1 Gainer R. A., and Hcdm, G. E., J. Am. Chem, Soc.^ 1917, 39 : 2477. 

xZ. pkyiiol. Chem., 1901, 34: 153. 

•Bioehem.J,, 1916, 10:115. 

*J. BM. Chem., 1920, 43: 267. 
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from the oondenser and the boiling continued for abmit 20 minutes in order to drive 
off all the ammonia. The excess acid was titrated with N/14 ammonia, using methyl 
red as an indicator. 

TOTAL NITROGEN OF THE BASES. 

The solution remaining after the arginine determination was completed was trans- 
tered to a 500 cc. Kjeldahl flask and nitrogen determined by the Kjeldahl-Gunning> 
Arnold method. The nitrogen driven off as ammonia during the arginine determi* 
nation added to this gave the total nitrogen of the bases. 

CYSTINE. 

Cystine was determined by Denis’s' modification of Benedict’s* method. An aliquot 
of 10 cc. of the solution of the bases was transferred to a 10 cm. evaporating dish and 
5 cc. of a solution containing 25 grams of copper nitrate, 25 grams’bf sodium chloride, 
and 10 grams of ammonium nitrate per 100 cc. of water were added. It was then 
evaporated to dryness on the water bath and gradually heated to a dull red heat which 
was maintained for about 10 minutes. The black residue was dissolved in 10 cc. of 
10% hydrochloric acid, diluted to 150 cc., and heated to boiling. To the boiling 
solution 10 cc. of 5% barium chloride were added slowly and with stirring. The 
precipitate was allowed to digest overnight on a steam bath after which it was filtered 
hot through a No. 589 S. & S. blue-ribbon filter paper. It was then washed till free 
from chlorides with hot water, ignited at a dull red heat and weighed. A blank was 
run on the reagents and the necessary correction made. 

AMINO NITROGEN OF THE BASES. 

Amino nitrogen was determined by the Van Slyke* method of decomposing the amino 
acid with nitrous acid in the micro apparatUB^ Two cc. of the solution of the bases 
were allowed to react for 30 minutes in the micro apparatus after which the amount of 
nitrogen evolved was read, the temperature and pressure being noted. 

HISTIDINE (Calculated)*. 

Histidine was determined by solving the formula, 

Histidine N =3/2 (D — arginine) 

= 1.5 D*- 1.125 arginine, 

D being the difference between the total nitrogen of the bases and the amino nitrogen 
determinations, or the nonamino nitrogen. 

LYSINE (Calculated). 

Lysine nitrogen was determined by difference. 

Lysine N »Total N of the bases — (Arginine N-fCystine N-fHistidine N). 

TOTAL NITROGEN OF THE MONOAMINO ACIDS. 

The combined filtrate and washings of the phosphotungstate precipitate were 
rendered just alkaline by adding 50% sodium hydroxide and then just cleared 
of the turbidity formed by adding 60% acetic add. The add solution was 
concentrated in vacuo until salt began to crystallize out when the solution was trans- 
ferred to a 250 cc. graduated flask and made up to the mark. The total nitrogen was 

1 J, Biol. Chem., 1910, 8, 401. 

>/6iU, 1908, 6, 363. 

* Ibid., 1911, % 185; 1912, 12, 275. 

*J. Biol. Chem.. 1913, 16. 121; 1915. 23: 407. 

* Ibid., 411. 
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deterauned on a 60 cc. aliquot by the Kjeldahl>Gunning>ArnoId method; the digestion, 
however, was continued for 3 hours after the solution had become clear in order that 
the phosphotungstic acid present would not interfere with the determination. 

AMINO NITROGEN OF THE MONOAMINO ACIDS. 

A 4 cc. portion of the solution was allowed to react with the nitrous acid for 6 minutes 
in the micro apparatus after which the volume of nitrogen evolved was read and the 
temperature and pressure noted. 

NONAMINO NITROGEN (Calculated). 

The nonamino nitrogen of the monoamino acids was determined by difference. 

Nonamino N “Total N — Amino N. 

TOTAL SULFUR^. 

Inasmuch as sulfur is lost during the hydrolysis of proteins it was decided to determine 
the total sulfur content on the original sample in order that a comparison might be 
made with the percentage of sulfur found in the cystine determination. 

Ten grams of sodium peroxide were placed in a 100 cc. nickel crucible and enough 
water added so that it was completely decomposed to sodium hydroxide. The solution 
was heated over an alcohol flame imtil a scum formed on the surface of the liquid on 
cooling. One gram of protein was added and thoroughly mixed with the sodium 
hydroxide with a nickel stirring rod. The heating was continued until the mass in the 
crucible subsided and changed from a brown to a black oily appearing liquid. 

After a few minutes of heating small amounts of sodium peroxide were added till 
the oxidation was complete. The .substance was cooled, dissolved in water, trans- 
ferred to a 600 cc. beaker and strongly acidified. It was then boiled to drive off the 
exc^ess chlorine, exactly neutralized with ammonium hydroxide, 4 cc. of concentrated 
hydrochloric acid added and evaporated to a volume of 400 cc. if necessary. Ten cc. 
of hot 10% barium chloride were added slowly and the solutions allowed to stand 
overnight on a steam bath. Then they were filtered hot through No. 589 S. & S. 
blue-ribl)on filters, washed with a little weak hydrochloric acid solution and then with 
hot water till free from chlorides. They were ignited, weighed and calculated a.s per- 
centage of sulfur and as percentage of nitrogen a.H cy.stine, assuming all the sulfur was 
present as cystine. 

TOTAL NITROGEN. 

One gram of the original sample was weighed out and placed in a Kjeldahl flask and 
digested. The solution was made up to volume and a fifth aliquot taken for distil- 
lation. All operations were carried out as in the Kjeldahl-Gunning-Amold method. 
It was necessary to know the total nitrogen of the original sample, .sincT the sulfur 
was determined directly, in order to make the f)ercentage of nitrogen as cystine com- 
parable with the figures of the Van Slyke analysis. 

The results of the analyses are shown in the table, where the nitrogen 
in each fraction is expressed in percentage of the total nitrogen. The 
nitrogen in the air-dry material varied from 12.50 to 13.61 per cent. 
The sample was fat free but not moisture 6uid ash free. The moisture 
and ash were not determined and consequently it is necessary to present 
the results as indicated. 


> Oabonw. T. B., J. .4m. Chem. Sac., 1902, 24: 140. 
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Ni&ogmduiribuUmel globidin-«MuminJtveti«m<tf kmbeifreund. 
(Perontaie of total aHraten*) 



mugigiiiiii 

592 

594 

Ammoiua nitrogen 

Acid insoltible humin nitrogen 

6.18 

1.14 

6.93 

0.82 

6.98 

0.55 

Acid soluble humin nitrogen 

1.98 

1.75 

1.68 

Phosphotungstate humin nitrogen 

0.69 

0.80 

0.73 

Arginine nitrogen 

14.64 

12.98 

14.10 

Cystine nitrogen 

1.40 

0.80 

1.01 

lysine nitrogen 

14.92 

11.96 

14.96 

(ustidine nitrogen 

2.76 

10.32 

3482 

Total nitrogen of the bases 

Amino nitrogen of the monoamino acids. 

Nonamino nitrogen of the monoamino acids .... 

Total nitrogen of the monoamino acids 

Total recovery 

Total nitrogen in air-dry sample 

33.71 

55.34 

2.88 

58.22 

101.92 

12.50 

36.05 

55.99 

2.61 

58.60 
104.95 

13.61 

33.88 

58.64 

2.59 

61.23 

105.05 

13.40 


The monoamino acids comprise 58 to 60 per cent of the total nitrogen 
and the arginine and lysine nitrogen 14 to 15 per cent in a normal animal. 
The histidine nitrogen runs from 3 to 4 per cent and the cystine nitro- 
gen 1 to 1.5 per cent. The total humin nitrogen runs 3 to 4 per cent. 
Sample 592 was not from a normal animal and differed in some re- 
spects from the other samples. This phase of the matter will be dis- 
cussed in a future paper. 

No report on gelatin was made by the referee. 

W. F. Hand , — This morning we congratulated ourselves that we 
had a scientist in the Senate. We must not forget that we have a 
scientist as the administrative head of one of the largest government 
departments. We are very glad that he is a scientist. We believe that 
he is a better administrative head because he is. I believe Secretary 
Wallace is somewhat of a chemist. We also believe that is a hopeful 
sign. We count ourselves distinctly honored that he has consented to 
come here and make an address, and we will now be very glad to hear 
him. 

ADDRESS BY THE SECRETARY OF AGRICULTURE— THE 
HONORABLE HENRY C. WALLACE. 

As you expect me to be perfectly honest, I must disclaim some of 
the honor which your chairman has so generously accorded me. I 
cannot claim to be a scientist of very long standing. You notice I 
wear your badge, but I did not come by it very honestly. Some very nice 
young lady pinned it on me out there. A long time ago I was engaged 
for a time in certain lines of scientific work, but I fear the record I made 
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would not entitle me to admission to a scientific body of real standing, 
such as this, and I did not come here with the thought that I could 
contribute anything worth while to your deliberations, but rather to 
show in a personal way my interest and the interest of the Department 
in the work you are doing. 

Coming over, I learned from one of the committee for the first time 
that this lusty young organization is a child of our own Department. 
It gives the Department a feeling of pride, just as every parent has a 
feeling of pride when the young man grows up and goes out on his own 
hook and is able to take care of himself. So I think everyone in the 
Department has a deep sense of satisfaction in noting the growth made 
by this association, and the splendid work you have done. 

I shall not undertake now to tell the story of the service which the 
chemist has rendered to agriculture. It is a most interesting story, 
and in it are some of the most brilliant chapters in scientific history. 
Permit me to say, however, that the opportunities in the future will 
call to you just as strongly as they have in the past. We have been 
going through what we might call the period of agricultural exploita- 
tion. We had seemingly unlimited areas of fertile land, simply waiting 
for our people to go in and possess it. That is what we have been 
doing up to the last ten or fifteen years — possessing the land and 
harvesting the fertility of the soil. For the past year agriculture has 
been in a very severe state of depression; indeed, the most serious we 
have ever experienced. We are, as it were, smothered in our own sweet- 
ness. We seem to have a great surplus of food, more than we can use 
ourselves under present economic conditions. But this will not con- 
tinue, and when we wear our way through this period of instability 
and economic distress, I think we shall find ourselves at the beginning 
of what will prove to be a new era, so far as our agriculture is con- 
cerned. Population has been growing steadily. Our easily cultivated 
land already has been taken up. We still have arid land which can be 
brought into production by the addition of water ; swamp land which 
needs draining; and cut-over land which will produce when cleared of 
the stumps. But the chances are that the needs of our increasing 
population cannot be met by the addition of new plow lands. These 
needs must be met by increasing production on land already under 
the plow. If this is true, and I think it is, then the scientist will be 
called upon even more urgently than in the past to help the farmer by 
showing him how to develop higher yielding strains and varieties, how 
to improve his cultural methods, how to combat plant pests and dis- 
eases of one sort or another, how to utilize not only products which 
heretofore have gone to waste very largely, but how to utilize at a 
profit surplus crops in times of plenty. 

I do not need to emphasize the importance of the chemist in this 
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program of crop improvement, reduced production cost and greater 
utilization. Your minds have passed mine already and anticipate what 
I would say if I were to elaborate the suggestion just made. Our debt 
to the chemists who have given especial attention to agricultural prob- 
lems already is very great, more than we can ever repay, but the very 
fact that they have contributed so generously and so splendidly in the 
past gives us warrant for expecting more and more of them in the future. 

Before I close, permit me to say that during the time I have been in 
the Department of Agriculture I have been very much impressed with 
the thoroughly conscientious, unselfish, scrupulously honest work of 
our chemists who have to do with food control; and not alone those in 
the Department, but those with whom we cooperate in the various 
States. You who have to do with this work realize that you occupy 
a position of very great responsibility, and we who have an opportunity 
to observe your work know that you are measuring up to this in a very 
fine way. You stand between the producer and consumer and the 
unscrupulous manufacturer. You stand also for the utilization of waste 
while preventing that utilization of waste masquerading under false 
colors to the harm of products which do not come from waste utilization. 
Speaking for the Department of Agriculture, I am proud of the fine 
record our chemists have made. It is m inspiration to everyone who 
gets an understanding of it. 

All I can say further is that, speaking for the Department, our heart 
interest is with you in the work you are trying to do. We are interested 
in every improvement you make in methods. We are interested in 
everything you do toward making even better our control of foods and 
drugs, in order that the consumer may be assured of wholesome pro- 
ducts and the producer’s interest may be properly conserved. So I 
bring to you the very best wishes of everyone connected with our De- 
partment, and the pledge in their behalf to hold up your hands and 
work with you in every possible way in the common cause. 


REPORT ON SPICES AND OTHER CONDIMENTS. 

By Arthur E. Paul^ (U. S. Food and Drug Inspection Station, Cin- 
cinnati, Ohio), Associate Referee. 

Many features of the official and tentative methods foi the examina- 
tion of spices and other condiments are not entirely satisfactcnry. Those 
for prepared and powdered mustard* are perhaps more urgently in need 
of attention and possibly revision than others. In fact, so necessary 
seemed this revision that before the collaborative work reported in this 


■Prawoted bjr W. C. Ora^lqr- 
> Auoe. Qffkittl Agr. amOk., MeOtodt, 1920, Ml, 97. 
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paper was done, R. W. Hilts and R. Hertwig of the U. S. Food and 
Drug Inspection Station, San Francisco, Calif., had made a study of this 
problem. Their modification of the present method for the determina- 
tion of crude fiber in prepared mustard and other available details were 
submitted for collaborative study. 

Some years ago Carl S. Miner, Chicago, 111., conducting a similar 
investigation, prepared known mixtures of mustard, the ingredients of 
which had been previously examined as to fiber content. This investiga- 
tion resulted in the formulation of a set of details which was also sub- 
mitted. 

In accord with the recommendation of last year’s associate referee 
the present tentative method for the determination of volatile oil in 
mustard seed' was also included in the instructions sent to collaborators, 
with a view to its adoption as an official method in the event that the 
results obtained proved to be satisfactory. 

One sample each of prepared and powdered mustard was submitted 
to those association members who volunteered to cooperate on the 
subject of spices and condiments. They were requested to make the 
indicated determinations by the methods which were submitted and also 
to make full comments and suggestions as to additional work or investi- 
gations. 

DETERMINATION OF CRUDE FIBER IN PREPARED MUSTARD. 

Although the tentative method for crude fiber is given a special cap- 
tion under Prepared Mustard in the Book of Methods, it is not com- 
plete, since there is included a reference to a more general description 
of the crude fiber method under Foods and Feeding Stuffs. By this 
arrangement there is introduced some uncertainty relative to the details 
involved in the handling of the finally separated fiber. Therefore the 
method submitted to collaborators as the tentative method was re- 
constructed as follows: 


Method /. 

Transfer 8 grams of the sample (equivalent to about 2 grams of dry matter) to a 
porcelain or glass mortar. Treat with a little hot dilute sulfuric acid (1.20 grams per 
100 cc.) and rub to a uniform thin paste. It is absolutely essential that this paste be 
uniform in consistency and entirely free from lumps. Rinse the thin mixture info a 
600 cc. Erlenmeyer flask using a total volume of 200 cc. of the hot dilute sulfuric acid 
for the entire operation. Connect the flask with a reflux condenser, the tube of which 
passes only a short distance Ixjyond the rubber stopper into the flask, or simply cover 
a tall conical flask, which is well suited for this determination, with a watch glass or 
short-stemmed funnel; boil at once and continue boiling gently for 30 minutes. A blast 
of air conducted into the flask will serve to reduce the frothing of the liquid. Filter 
through linen and wash with boiling water until the washings are no longer acid; rinse 
the substance back into the flask with 200 cc. of the boiling dilute sodium hydroxide 


> IfridL, 259. 
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iSolutiMi, lioil at once and continue boiling gently for SO nunutes as diiected above lar 
tibe treatment with add, filter at once rajndly and wash with boiling water until the 
washings are neutral. The last filtration may be performed upon a Gooch crucible, a 
linen filter or a tared filter paper. If a linen filter is used, rinse the crude fiber, after 
washing is completed, into a flat-bottomed platinum dish by means of a jet of water; 
evaporate to dryness on a steam bath, remove all the fat by repeated washings of the 
dry fiber with ether, again dry first on a steam bath and then to constant weight at 
UO'^C.; weigh, incinerate completely, and weigh again. The loss in weight is considered 
to be crude fiber. If a tared filter paper is used, weigh in a weighing bottle. In any 
case the crude fiber after drying to constant weight at llO^C. must be incinerated and 
the amount of the ash deducted from the original weight. 

Method II, 

Same as Method I except that the final washing with water is followed by washing 
with alcohol and then ether. 


Method III, 

(Prc^Kiiied by HUto and Hertwig.) 

Weigh 10 grams of the sample and transfer to an 8 ounce nursing bottle with 50 cc. 
of strong alcohol, stopper and shake vigorously. Add 40 cc. of the ethyl ether, shake 
and let stand about 5 minutes with occasional shaking. Centrifuge and decant off the 
alcohol-ether mixture. Treat twice more with 40 cc. portions of ether, shaking, cen- 
trffuging and decanting as before. Transfer the extracted material to a 600 cc. Erlen- 
meycr flask with as small an amount as possible of the 1.25% sulfuric acid, cool, and 
expel the ether by heating and shaking. Now add a sufficient amount of the boUing 
hot dilute sulfuric acid to complete the 200 cc. Proceed as directed in VII, 66^ begin- 
ning with the eighth line ^‘connect the flask * * If preferred the sample may be 
treated with the alcohol and ether in a small beaker, finally transferring to a hardened 
11 cm. filter paper and washing two or three times with ether. Permit to drain com- 
pletely, but not to dry or cake, and proceed as alx)ve. 

Method IV, 

(PrcHMwed by Carl S. Miner.) 

Transfer 8 grams of the sample (equivalent to 2 grams of dry matter) to a small 
evaporating dish. Add sufficient acetone to make a thin cream and then, gradually, 
a total of 50 cc.of acetone. Boil the p^ecUy homogeneous mixture for a few minutes, 
allow to settle and decant the clear supernatant acetone through linen and repeat the 
operation twice, using 40 cc. and 30 cc. of acetone. Allow the dish to stand until most 
of the acetone has di8apx>eared. Add sufficient 1.25% sulfuric acid to make a smooth, 
thin cream and transfer completely with a small amount of the acid to a 500 cc. Erien- 
ineyer flask. Expel the acetone by heating and shaking. Now add suflicient of the 
boiling hot add to make a total of 200 cc., washing off any mustard that may be on the 
linen; connect the flask with a reflux condenser and proceed as directed in VII, 66^. 

COMMENTS BY COLLABORATORS. 

J. H, Bornmann , — ^The tentative A. O. A. C. method appears to be unsatisfactory in 
that it spediies washing with ether after drying the fiber. It is impossible to wash out 
the fat after the fibw has been dried. 


1 Abmc. OJSfkial Affr. Chemitts, MeOiodt, 1920, 98. 
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Results of eoUaboraiwe determinations. 


Analyst 

Total 

Crude Fiber 


Soi4DS 

Method 

I 

Method 

II 

Method 

III 

Method 

IV 

J. H. Bommann, U. S. Food and Drug 
Inspection Station, Chicago, 111. . . . 

per cent 

15.82 

15.80 

per cent 

1.2S 

1.39 

per cerU 

0.98 

0.97 

per eeiU 

0.91 

0.90 

per cent 

0.92 

0.90 

Carl S. Miner 


1.33 

1.39 

1.36 

1.41 

0.94 

0.95 

1.25 

1.25 

W. D. Richardson, Swift & Co., 
Chicago, III 

16.04 

1.43 

1.04 

0.8S 

0.88 

W. B. Owen, Agricultural Department, 
Tallahassee, Fla 

16.19 

16.26 

2.25 

2.37 

1.57 

1.71 

1.07 

1.06 

1.19 

1.25 

R. Hertwig. 

15.92 

15.95 

1.22 

1.27 

1.01 

1.02 

0.99 

1.01 

1.02 

1.02 


Method II differs from Method I in that the (Ukt is washed ^ith alcohol and ether 
before drying. Fairly good results are obtained i)y this method, though the results are 
somewhat higher than those obtained by Methods III and IV. Identical r(^Sults were 
obtained by the latter methods. There is some advantage in centrifuging. The 
solvent may lie decanted almost completely, and there is no need of decanting on a 
filter, since the mustard remains packed in the bottom of the flask. 

With regard to coat, the advantage lies with Method III. It is also easier to remove 
the last trace of ether. When extracting with ac'etone the mixture must be heated 
cautiously as there is great danger of violent bumping. Centrifuging requires less 
time and is more effective than boiling and decanting. The third method appears to 
be preferable for the reasons just enumerated, though it requires more time and there 
is more danger of loss of material. 

The difference Ix'tween results obtained by Methods 111 or IV and Method II is 
not very great. If Method III were adopted, the existing standard for crude fiber 
ought to be lowered, in which case the end results would probably be the same; that is, 
a mustard judged by the present standard for fil)er using Method II would appear as 
good as it would when judged by a lower sliuidord using Method III. 

Carl S. Miner . — I prefer to use alundum crucibles instead of Gooch crucibles. About 
to of an hour was required for filtration through Gooch crucibles. 

In Method IV I believe it would be better to use a beaker instead of an evaporating 
dish and to lK>il for longer ptjriods, also to use a larger quantity of solvent, because I 
am sure I did not remove all the oil by following Method IV as written. 

Method III seems to me to be the best method, and it is the easiest to manipulate. 

W. D. Richardson . — Method I apparently gives high results. The fiber, after wash- 
ing with ether, appears waxy and gummy before drying, and with Method IT a some- 
what similar aj^pearance is produced. In both Methods I and II the material adheres 
to the linen on the first filtration, ixirfiaps due to the oils and gums present. Methods 
III and rV, although perhafw requiring a little more time and manipulation, appear to 
give better results. From the work we did we rather favor Method FV as it filters a 
little more readily and gives a cleaner appearing fiber. 

R. J. Oujcn.— Suggest that the method for total solids allow the use of electric oven 
as well as water oven. IVfethods Til and IV are simpler and I beheve more accurate 
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than Methods 1 and 11. We pr^er Method II on account of its simplicity and because 
no special apparatus is required. Why should not carbon tetrachloride be a better 
solvent tlian acetone? If there had been more sample we would have tried carbon 
tetrachloride. 

/?. Hertwig . — In ordinary practice 1 use hardened filter paper and a Buchner funnel 
for the first filtration. For the second filtration 1 add about 1 gram of asbestos at the 
completion of the alkali digestion, shake well and immediately filter on asbestos in a 
Hirsch funnel. After the washing with water and finally with alcohol I transfer the 
entire mat as a unit to a platinum dish, * * etc. 1 should think that a similar 
procedure might be commendable for the acid filtration also, making both iiltrations 
the same. The simplicity of the filtering, washing and transferal surely should be in 
its favor. 

1 had been of the opinion that the efficient crude fiber method for prepared mustard 
gave high results only because of the possibility that the fat present protected the 
material somewhat from the action of the acid and alkali. At present I am not so 
certain that this is the only possible cause. Another possible cause is that some fat 
in the official method remains included in the crude fiber material, which after drying 
and hardening is not extracted by the ether and thus gets weighed as crude fiber. I 
hardly tliink that the use of paper in Method 1 and asbestos in Method 11 would explain 
the difference in results although very possibly the Hsl)estos allows more efficient 
washing. 

Considering this immediate work and also other experience 1 have had with Methods 
I and 111, which has been considerable, 1 sliould recommend Method 111 as the most 
satisfactory and at the same time the most reliable one of the four methods. The 
official method for prepared mustard stands as an exception to the crude fiber determi- 
nations of all other materials, in having the fat present. There always is the possibility 
that this fat may in certain instances cause high results for the two possible reasons as 
given above. The fat makes the digestions, the filtrations and the washings more or 
less unsatisfactory. The fat is the cause of lumping. All these objections are elimi- 
nated in Method 111, which is neat in technique and preferable to the others. 

In Method 111, I should recommend a slight change in the procedure. Replace the 
sentence “Transfer the extracted material to a 600 cc. Erlenmeyer ♦ * • etc.” and 
the two subsequent sentences by the following: 

Rest the bottle on its side for a short time, without heat, to allow the ether 
largely to evaporate. Transfer the material to a 1000 cc. Erlenmeyer flask, 
using 200 cc. of boiling hot dilute sulfuric acid and proceed as directed under 
VII, 66. 

In this way the procedure is more satisfactory, one is not troubled with frothing and 
an extra heating is avoided. 


CONCLUSIONS. 

A glance at the results reported will show at once that the “personal 
equation"’ enters into the determination of crude fiber to a marked 
degree. Of the five collaborators, two reported results which are in 
each instance higher than those reported by the others. But it will be 
observed, especially, that the disparity in the results is greatest in the 
case of Method I. With this method the highest result reported is 
2.37 per cent and the lowest 1.28 per cent, a range of 1.09 per cent. 
In the case of Method II, a slight modification of the tentative method, 
the extreme range is 0.74 per cent. It would seem that these variations 
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are quite extreme. For Methods II and III the ranges are, respectively, 
0.19 and 0.37 per cent. It is apparent, therefore, that the “personal 
equation” is reduced to the minimum in the case of Method III. 

Attention should also be directed to the fact that in the case of crude 
fiber a procedure which gives the lowest results would be the most 
desirable. The lowest results were reported with Method III. All 
collaborators reported higher figures by all other methods, with the 
exception that one collaborator reported identical results by Methods 
III and IV. 

DETERMINATION OF VOLATILE OIL IN MUSTARD SEED. 

As previously stated, the method submitted to collaborators for study 
is that which is now included among the association methods as “tenta- 
tive” and is described in the Book of Methods^ 

The following results show the percentage of volatile mustard oil 
found in the submitted sample by each collaborator: 

J. H. Bommaim 0.67 — 0.69 

W. D. Richardson . . 0.68 

Carl S. Miner 0.70 — 0.70 

R. Hertwig 0.72 — 0.73 


COMMENTS BY COLLABORATORS. 

J. H, Bornmann , — The manipulations necessary to this determination are simple 
and easy, and the method appears to be satisfactory in its present form. 

W, D. Richardson . — It would be advantageous to use 0.05N instead of 0.1 N solution 
as specified in the method. 

CONCLUSIONS. 

The exact proportion of volatile oil in the sample submitted is not 
known, but in view of the facts that these three skilled analysts obtained 
such very satisfactory and concordant results and that their work con- 
firms that previously done by this association it would seem that this 
method should be made official. 

RECOMMENDATIONS. 

It is recommended — 

(1) That the present tentative method for the determination of 
volatile oil in mustard seed be made official. 

(2) That the method submitted by Hilts and Hertwig for the determi- 
nation of crude fiber in prepared mustard, including the suggestions of 
Hertwig, be adopted as tentative and replace the present method, and 
that same be studied by next year’s associate referee with a view to its 
final adoption as an official method. 

(3) That consideration be given to the recommendation of last year’s 
associate referee on spices and other condiments, to study methods for 
the examination of salad dressings. 


Mmoc. Official Agr. ChemiiU, Meihodc. 1920, 259. 
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REPORT ON DETERMINATION OF SHELL IN CACAO 

PRODUCTS. 

By B. H. SiLBERBBRG (Bureau of Chemistry, WashingtoD, D. C.), 

Referee. 

Various factors have contributed to the enormous growHi of the 
chocolate industry in this country in the last few years. The famiSar 
cakes of chocolate, known in the trade as “bar goods”, met ideaHy the 
demand created by the war for a compact, highly nutritive food-con- 
fection. The export trade received a decided impetus owing to the 
low^ied production of chocolate in the warring countries of Eurc^, as 
well as to the increased demand created by the war. The prohibition 
df alcoholic beverages is also considered a factor contributing to the 
greater demand fco* confectionery of all descriptions. This demand 
naturally led to an increase in production and keener competition which, 
in turn, brought about the desire on the part of the trade to produce an 
article as cheaply as possible. This kind of competition always leads to 
the temptation to adulterate. 

The form of adulteration to be considered in this report is the presence 
of excessive cocoa shells, due either to inefficient cleaning of the nibs or 
the addition of “fines”. This method of adulteration makes more 
urgent than ever a satisfactory means of determining the amount of 
shell in cacao products. W. C. Taber, as Referee on Crude Fiber in 
Cacao Products, in his report to this association last year' presented 
data which showed clearly that the crude fiber method was not a 
satisfactory or conclusive means of determining the presence of excessive 
shell. The crude fiber figure will probably not be low if excessive shell 
is present, but it may be high when practically no shell is present if the 
poroduct is made from certain types of beans, the nibs of which are high 
in fiber. Knapp and McClellan^ in a paper, “The Estimation of Cacao 
Shell”, conclude that “the only method employed by itself whidi is capable 
of giving results of any value is the estimation of the crude fiber”, but 
add that “there is no process which wiU determine so low a percentage as 
5 per cent”. Such a process would obviously be of little advantage. 

The acknowledged inadequacy of chemical analysis to determine 
excessive shell turns the analyst to the next alternative, the microscope, 
although the inclination is to regard quantitative microscopy with more 
or less suspicion- In the discussion following the paper by Knapp and 
McClellan the point is brought out that microscopic examination should 
never be omitted, but the paper states that “no analytical method by 
itself, or in conjunction with others, will enable the analyst to distinguish 
between cocoa containing two per cent and cocoa containing five per 

> f. Atm. QffkM Atf. ehmmUt, »«. St SW. 
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cent of 8heD'\ This, however, is thought to have been disproved. In 
his report for 1920 the referee recommended that further study be made 
of the microscopic method for the examination of cacao products for 
shells in order that its limit of accuracy might be determined by those 
experienced in its use. 

The method referred to was developed by analysts in the Bureau of 
Chemistry, and may be stated as follows: 

Method far the Qviantitative Determination of Cocoa Shell in Cocoa and Chocolate Products. 

EHiminate the fat with gaHoIine or ether in a centrifuge or on a suction filter. In the 
case of chocolate, shave the sample off so that the defatting agent will |)enetrate easily. 
Wash the sample three or four times. If necessary, remove the sample to a mortar, 
grind, and then continue the defatting process to completion. If the sample contains 
sugar remove by washing several times with water in the same way and wash finally 
with a mixture of ether and alcohol. Dry, powder and mix the sample thoroughly. 
Weigh accurately 2 mgs. and mount on a glass slide (a ruled slide is very desirable) 
with just sufficient chloral hydrate (1 to 1) to fill in under a square cover glass. Before 
applying the cover glass stir and spread the material with the fioint of a needle in order 
to get a uniform mount. Warm slightly (do not boil) and let stand until tissues have 
cleared (preferably alx)ut 12 hours). 

Examine the entire mount, counting ail the stone cell groups present. Compare 
the result with those previou^ly obtained on standard samples (containing a known 
percentage of cocoa shells. The standards used for comparison should be prepared 
from defatted material, and all results should l)e reported on the fat -free basis. 

Notk. — The careful preparation of the standard samples is of immeasurable importance. It is not 
advisable to use as a basis for standards a commercial cocoa which may be assumed to be practically free 
from shell. The only accurate method is to start with clean cocoa nibs and shells Grind and thoroughly 
defat both nibs and shells separately until each passes through a 100-mesh sieve Then weigh and mix 
nib powder and shell powder in desired proportions, finaUy sieving each standard through la» 100-mesh 
sieve to insure thorougn and uniform mixing. 

Care should be taken in making mounts not to use too much chloral 
hydrate as there should be none protruding around the edges of the 
cover glass. The stone cell groups are often difficult to recognize, 
especially when partially obscured by other tissues, and some types of 
tissues may be easily confused with stone cells if the analyst is not 
experienced in noting fine histological differences. The only way to 
avoid these difficulties is by careful study of, and constant familiarity 
with, the various tissues in cocoa. 

It is advisable when counting a sample to make a check by counting 
a standard. A good plan is to count one slide of the sample, then count 
the standard to which it seems to be nearest in shell content, and then 
count at least one more slide of the sample. 

Pursuant to the recommendation made in last year s report, your 
referee prepared five standards, according to the instructions outlined 
in the method, containing 2, 3, 4, 5 and 8 per cent of shell, respectively. 
Samples of each were sent to each collaborator, the 2 per cent, 4 per 
cent and 8 per cent being labeled as to their shell content and the 3 per 
cent and 5 per cent being used as unknowns and labeled A and B, respec- 
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lively. A copy of the method was also sent to each collaborator, with 
the following instructions: 

It is requested that in making this report each analyst give the counts — at least two 
on each sample — obtained on the standards and on the unknowns, as well as his estima- 
tion of the amount of shell in each unknown. If the first two counts on a sample do 
not check fairly well, more should be made. 

Many samples of nibs taken from the hoppers of mills were examined by 
analysts in the Bureau of Chemistry to determine the amount of shell 
present, and various manufacturers were consulted as to how free from 
shell they could reasonably be expected to clean their nibs. The in- 
formation obtained from these two sources led to the conclusions that 
the better grades of cacao products contain not more than 1 per cent of 
shell on the basis of the nibs, which would be equivalent to 2 per cent on 
the fat- and sugar-free basis, and that any product containing more than 

2 per cent on the basis of the nibs or 4 per cent on the fat- and sugar-free 
basis can justly be regarded as containing excessive shell. Since 4 per 
cent on the fat- and sugar-free basis has been recommended as the limit 
of tolerance for shell it was considered that by making the two unknowns 

3 per cent and 5 per cent, respectively, of shell, the results would indicate 
how sharply the line might be drawn in enforcing this limit. Further- 
more, it is not especially important that the method be as accurate 
beyond 5 per cent as under this percentage, since anything above that 
is unquestionably excessive. The results of the collaborators are shown 
in the following table. The counts given represent the widest extremes 
reported by each analyst. In many cases more than two counts were 
made. 

CourUs obtained by eollaborcUors on shell in cacao products. 


Staniiabm 

1 Unknown 

Amalyst 

2% 

4% 

8% 1 

A (3%) 

Estimated 

. . - 1 

B (S%) 

Eatimatad 






per cent 


per cent 

1 

18-20 

39 

74-77 

30-32 

3.1 

48-52 

5 

2 

30-13 

29 

68-92 

28-31 

4 

40-43 

5 

3 

30-35 

64-60 

93-98 

53-69 

4 

72-74 

6 

4 

9-16 

25-26 

57-60 

25-29 

4 

32-43 

5.5 

6 

27-41 

73-76 

110-153 

42-02 

3 

83-89 

5.2 

6 

32 

66 

122 

43-44 

3 

89-92 

6 

7 

6-9 

2-9 

11-16 

4-10 

4.2 

9-18 

7 

8 

17-23 

36-42 

65 

13-16 

1.6 

24-26 

2 

9 

17 

35 


28-29 

3.0 

42 

4.5 


Of the nine collaborators reporting, only five (1, 4, 5, 6 and 9) are 
known to be more or less familiar with microscopic work and to have 
had some experience in the use of the method. PracticaUy nothing is 
known with respect to the experience of the other four collaborators, but 
the results of two (2 and 3) lead to the belief that they are at least fairly 
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familiar with the use of the microscope. The results of the other 
two (7 and 8), indicate that they have had little experience in 
micro-analysis or in the use of this method. It would therefore seem 
unjust to the method to judge it by their results as the statement has 
been made repeatedly that the method is not one which can be used by 
a novice in the work. Considering then the results of the other seven, 
four reported correctly on A, and the other three reported 4 per cent, 
which was only 1 per cent high. Using only the whole numbers — as it 
is believed that the accuracy of the method does not warrant re^ports 
being given in decimals — ^four out of the seven reported correctly on B, 
two reported 6 per cent, which was only 1 per cent high, and, while the 
other one reported 4.5 per cent, calculating from his own figures, his 
results indicate practically 5 per cent, the amount present. 

It is evident from the results obtained by the collaborators that the 
personal factor in making the counts is most important; some analysts 
seem able to identify stone cell groups where others do not. However, 
if the analyst’s counts are consistent on standards, enabling him to 
report results as shown in the table, it suffices for practical purposes 
even though it does not place the method entirely above criticism. 

In order to determine whether differences of 1 per cent in shell content 
could be detected the referee placed portions of each of the five samples 
used in collaborative work in separate vials, marking each one with the 
amount of shell present. A co-worker removed these marks and sub- 
stituted letters, for which he kept the key. These samples were then 
counted by the referee, and the results were so conclusive that the five 
samples were listed in their proper order without any difficulty whatevci. 

In view of the results reported by the collaborators and this experi- 
ment, your referee considers that the method is worthy of adoption by 
this association as a tentative method for the quantitative determi- 
nation of cacao shell in cacao products and so respectfully recommends. 


REPORT ON METHODS FOR EXAMINATION OF CACAO 

BUTTER. 

By Walter F. Baughman (Bureau of Chemistry, Washington, D. (..), 

Referee. 

At the 1920 meeting of the association the Referee on Methods for 
Examination of Cacao Butter^ reported the results of a study he had 
made on the critical temperature of dissolution determination and the 
Bloomberg* acetone-carbon tetrachloride test for hydrogenated oils, 
tallow, etc., and recommended that these two methods be submitted to 
collaborators. This recommendation was approved. 

^ J. Auoe. Official Agr. ChemiiU, 1921. 5: 263. 

*IbU, 1920.3:493. 
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The critical temperature of dissolution is the temperature at which a 
solution of 5 cc. of a melted neutral fat in 5 cc. of gladal acetic acid 
becomes turbid on codling. Practically all potential substitutes for 
cacao butter with the notable exceptions of hydrogenated oils, tallow 
and oleostearine have a conrideraUy lower temperature of dissolution 
than cacao butter, and when mixed with pure cacao butter they lower 
the temperature of dissolution. Free fatty acids also lower the tem- 
perature, €md it is necessary to determine the acid value of the fat and 
make a correction. The temperature of dissolution also varies with the 
strength of the acetic acid; therefore it is recommended in the descrip- 
tion of the method that the acetic acid be standardized against an 
authentic sample of cacao butter. The purity or sophistication of the 
sample under examination is then indicated by comparing its critical 
temperature with that of the authentic cacao butter. 

The acetone-carbon tetrachloride test is simply the determination of 
the solubility of the sample in a mixture of equal parts of carbon tetra- 
chloride and acetone. Five cc. of the melted fat are dissolved in 5 cc. 
of the carbon tetrachloride mixture and the solution cooled in ice water 
for 20 or 30 minutes. If hydrogenated oil, tallow, oleostearine, lard or 
paraffin is present a flocculent precipitate is found which goes into 
solution again — but slowly — when the mixture is removed from the ice 
water and allowed to come to room temperature. These are qualitative 
tests. 

The critical temperature of dissolution determination will detect the 
presence of coconut, palm nut and cottonseed oils or stearines, corn oil, 
peanut oil, etc., but not hydrogenated oils, tallow or oleostearine, while 
the acetone-carbon tetrachloride test will detect hydrogenated cotton- 
seed oil, tallow, oleostearine and paraffin but not the other possible 
adulterants. 

The following samples and instructions were sent to ten chemists who 
had expressed a willingness to collaborate in this work: 

(1) Cacao butter adulterated with 5% hydrogenated cottonseed oil. 

(2) Cacao butter adulterated with 6% coconut stearine. 

(3) Cacao butter adulterated with 15% cottCHiseed Btearine. 

(4) Cacao butter adulterated with 20% peanut oil. 

(5) Cacao butter adulterated with 5% oleostearine. 

(6) Cacao butter adulterated with 5% palm kernel oil stearine. 

(7) Pure cacao butter with a high content of free fatty acids. 

(8) Cacao butter adulterated with 10% tallow. 

A samid^e of pure cacao butter to be used as a standard was also sent. 

INSTRUCTIONS TO COLLABORATORS. 

Critical Temperature of Dissolution in Acetic Acid, 

APPARATUS. 

Insert a thermometer reading to O.l^C. into a cork that ftta a test tube. The 

thermometer should extend far enough into the tube that the bulb will be ooveied by 
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10 cc. of liquid. Scratch graduation marks on the test tube at 6 cc. and 10 cc. from the 
bottom. Place the test tube in a larger tube containing glycerine, and 

hold firmly in place with a cork having a groove cut in the side to equalize the pressure 
when heat is applied. 

REAGENTS. 

(a) Glacial acelic acid , — As free from water as possible. 

(b) O.iN potassium hydroxide solution. 

DETERMINATION. 

To remove traces of moisture filter a portion of the sample to be examined through 
a dry filter paper in an oven where a temperature of about 1 10°C. is maintained. Allow 
the filtered sample to cool until barely warm and run into the test tube up to the 5 cc. 
mark. Add the acetic acid, reagent (a) up to tlie 10 vc. mark. (The portions should 
be measured as accurately as possible.) Insert the cork holding the thermometer and 
place the test tube in the glycerine bath. Heat and shake I be apparat us frequently 
until a clear solution of the fat and acetic acid is obtained. Allow the solution to cool 
with constant shaking without removing from the glycerine bath. Note the tem- 
perature at which tlie first indication of turbiditv appears. Make a similar test with 
the same acetic acid on a sample of pure cacao butter. Since fatty acids lower the 
turbidity temperature, ex)rrection must be made for the acid value of the sample. 

CORRECTION FACTOR 

If the strength of the acetic acid, reagent (a) is such that the turbidity temperature 
of the pure cacao butter is 90®C., one unit of acid value will cause a reduction of 1.2® 
in the critical temperature of dissolution. If the turbidity temperature is 100®C., one 
unit of acid value will cause a reduction of 1.0®. For other turbidit> temperatures 
the correction is proportional. 

CORRECTED CRITICAL TEMPKRATtIRE OF DISSOLUTION 

Determine the acid value (mg. of potassium hydroxide required to neutralize lh<‘ 
free fatty acids in 1 gram of the sample) of l)oth the sample and the pure cacao liut.ter 
as directed under XXII, 30b Multiply the acid value by the correction factor and 
add the result to the observed turbidity temperature. The figure obtained is the true 
critical temperature of dissolution. If this t6mi>erature is lower than that of the pure* 
cacao butter, adulteration with coconut, palm kernel, tx)ttonKeed oils or stearines — 
com oil, peanut oil or other vegetable oil — ^is indicated. 

Solubility in Acetone-Carbon Tetrachloride. 

REAGENT. 

A mixture of equal parts of acetone and carbon tetrachloride. 

DETERMINATION. 

Dissolve 6 cc. of the warm fat, which has been filtered through dr> filter paper in an 
oven at about llO^C. to remove traces of moisture, in 6 cc. of the acetone-carbon tetra- 
chloride reagent in a test tube. Allow the solution to stand in ice water for 20 or 30 
nrimites. Run a blank on a sample of pure cacao butter at the same time. If hydro- 
genated oil, tallow, oleostearine or paraffin is present a white flocculent precipitate will 
soon appear. If the water is cold enough the cacao butter may solidify. If a pre- 
cipitate is formed remove the sample from the ice water and aUow it to remain at room 
temperature for a time. Solidified cacao butter will soon melt and go into .<?olution, 


i Auoc. Official Aar. ChemiHs, Mdhodc. 1920. 250. 
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but If the precipitate is due to any of the above-mentioned possible adulterants a much 
longer time adll be required for it to go into solution. 

Reports were received from four collaborators only, and the results 
reported by one of these, who incidentally introduced some modifica- 
tions of his own, differed so greatly from those anticipated and also 
from those reported by the others that his entire report was discarded. 


Results of eoUaboratise work on cacao butter samples. 




Tbhpbraturb 

r ® 



1 

Acid 

Vauud 

OF 

Dissolution 


Conclusions as to Pumty 

FROM TbMPBRATUIIB OF 

Aobtonb-Cabdon 
TBT lUOHLDMIUi TbST 

Found 

Cor- 

rected 

Ip 

Dissolution 


Pure cacao butter used as standard. 



1 


100.0 


0.0 

Adulteration not shown. 

Adulterated. 

2 


93.1 

94.1 

-fO.4 

Adulteration not shown. 

Adulterated. 

3 


90.8 

mm 

-2,0 

Adulterated. 

Adulterated. 

4 


93.3 

94.4 

- 6.6 

Adulterated. 

Adulterated. 


Sample 2 


1 

2.88 

92.2 


IjRR 

Adulterated. 

Adulteration not shown. 

2 

4.07 

82.6 

87.3 

-6.4 

Adulterated. 

Adulteration not shown. 

3 

4.15 

84.2 

88.9 

-6.1 

Adulterated. 

Adulteration not shown. 

4 

4.12 

87.6 



Adulterated. 

Adulteration not shown. 


Sampijs 3 


1 

4.08 

92.2 

96.1 

-4.8 

Adult^ted. 

Adulteration not shown. 

2 

4.10 

76.6 

80.2 

-13.6 

Adulterated. 

Adulteration not shown. 

3 

4.21 

82.0 

86.8 

-7.2 

Adulterated. 

Adulteration not shown. 

4 

4.28 

81.9 

86.4 

-13.6 

Adulterated. 

Adulteration not shown. 


Sample 4 


1 

3.00 

95.0 


-2.9 

Adulterated. 

Adulteration not shown. 

2 

2.90 

86.0 

88.2 

- 6.6 

Adulterated. 

Adulteration not shown. 

3 

2.89 

85.8 

89.1 

-4.9 

Adulterated. 

Adulteration not shown. 

4 

3.06 

87.8 


-9.0 

Adulterated. 

Adulteration not shown. 
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Results of eoUaboraiive work on cocao butter samples — Continued. 


\ 

Acid 

Vamjb 

Tskferaturb 

OF 

Dissolution 

Ik 

Conclusions as to Pitrity 

FROM TbIIPBRATURB OF 

Acbtonb-Carbon 


Found 


Ijl 

Dissolution 

Tbtrachloridb Test 


Sample 6 


1 




0.0 

Adulteration not shown. 

Adulterated. 

2 


93.7 

94.9 

+1.2 

Adulteration not shown. 

Adulterated. 

3 

1.12 

88.7 

mm 


Adulterated. 

Adulteration not shown. 

4 


83.7 

84.7 

-15.3 

Adulterated. 

Adulteration not shown. 


Sample 6 


1 

2.95 

92.5 

95.4 

-4.5 

Adulterated. 

Adulteration not shown. 

2 

4.06 

82.4 

87.0 

-6.7 

Adulterated. 

Adulteration not shown. 

3 

4.21 

84.6 

89.4 

-4.6 

Adulterated. 

Adulteration not shown. 

4 

4.14 

83.1 

87.5 

-12.5 

Adulterated. 

Adulteration not shown. 


Sample 7 


1 

4.82 

96.5 

101.3 

+0,4 

Adulteration not shown. 

Adulteration not shown. 

2 

4.83 

89.2 

94.9 

+0.9 

Adulteration not shown. 

Adulteration not shown. 

3 

5.02 

87.0 

92.7 

-1.3 

Adulterated. 

Adulteration not shown. 

4 

4.99 

89.2 

94.5 

-5.5 

Adulterated. 

Adulteration not shown. 


Sample 8 


1 

1.02 

99.5 

100.5 

-0.4 

Adulteration not shown. 

Adulterated. 

2 

1.08 

88.9 

90.2 

-3.5 

Adulterated. 

Adulterated. 

3 

1.15 

89.6 

90.9 

-3.1 

Adulterated. 

Adulterated. 

4 

1.12 

96.1 

97.3 

-2.7 

Adulterated. 

Adulterated. 


Analysts referred to are — 

(1) Walter F. Baughman. 

(2) C. S. Brinton, U. S. Food and Drug Inspection Station, Philadelphia, Pa. 

(3) Llewelyn Jones, U. S. Food and Drug Inspection Station, Chicago, 111. 

(4) M. L. Offutt, Bureau of Chemistry, Washington, D. C. 

DISCUSSION. 

The results obtained with the acetone-carbon tetrachloride test are 
quite satisfactory and with one exception are such as were anticipated. 
Adulteration was detected in Samples 1, 5 and 8 by all collaborators 
except one who reported Sample 5 as not showing adulteration by this 

test. 

Adulteration of Samples 2, 3, 4 and 6 was detected by the critical 
temperature of dissolution determination, but these encouraging results 
are offset by those of two collaborators who sJso found evidences of adul- 
teration in Samples 1, 5 and 8, which should have shown no evidences 
by this test, as well as in Sample 7, pure cacao butter. 

Brinton (Analyst No. 2) sent the following comments with his report: 
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It b unfortonate that the critical temperature of dbaohitkia test b not dedgnated as 
the "Valenta test”* as it is spoken of in the older books on oib and fats. I used (bb 
test on butter and oleomargarine very satisfactorily about 25 years ago. Pearmain 
and Moor* spoke highly of thb test. The use <d a glycerine bath b advisable and modi 
better than a water bath. The acetone-carbon tetrachloride test gives good results on 
sense of the samples, but on others the indications are not as dear cut as desbable, 
their bdiaNior in some particubrs being almost identical with Uie sample of known 
purity, and yet in others it b very different. Sample 8 b an instance of thb. It b 
belbved to be adulterated because it begins to be flocculent and finaUy becomes solid 
kmg before the pure sample, but on redbsolving it behaves very simdar to the pure 
saniqde. 


RECOMMENDATION. 

It is recommended that further study be given to these two methods. 


REPORT ON COFFEE. 

By H. A. Lepper (Bureau of Chemistry, Washington, D. C.), Referee. 

The Power-Chesnut method^ for the determination of caffeine in 
coffee was adopted as an official method (first action) at the 1919 meet- 
ing. This method is of wide applicability for the determination of 
caffeine in vegetable material in general. Because of its applicability 
it is believed desirable to make a minor change in the wording this 
year. The authors* have found that 20 cc. of 10 per cent sulfuric acid 
are necessary to hydrolyze the saponins in some kinds of vegetable 
material and that this quantity of acid in the solutions obtained is 
without action on caffeine. The latter finding was verified by the 
referee last year. It is, therefore, recommended that the wording of 
the method be changed to direct the use of 20 cc. instead of 10 cc. of 
10 per cent sulfuric acid for the half-hour boiling of the filtrate from the 
magnesiiun treatment and that the method be made official with this 
minor change. 

The referee believes that no further effort should be spent on the 
determination of caffeine in coffee and sees no necessity for the study of 
any of the methods for the examination of coffee at present. However, 
if the association desires to continue the study of coffee, it is recom- 
mended that the acids of coffee receive attention. 

■ J. Soe. Chan. Ind., 1884. 3: 643. 

2 Aids to the Analysis of Foods and Drugs, 1896. 

* J, Atiue, OjkuU Agr. Chanisit, 1921, Bt 271. 

« J. Am. Chem. Soe., 1910, 41i 1208. 
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REPORT ON TEA. 

By R. E. Andrew (Agricultural Experiment Station, New Haven, 

Conn.), Referee. 

As for several years past, the work this year was confined to the 
study of methods for the determination of caffeine. Last year the 
Power-Chesnut method was recommended for adoption as an official 
method for the determination of caffeine in tea, and the second reading 
of the recommendation of the Stahlschmidt method was withheld pend- 
ing further study of the method proposed by Bailey and Andrew with 
a view to the adoption of one or the other of the last-named methods as 
an optional official method. The data presented last year were obtained 
chiefly in the laboratory of the Experiment Station in New Haven where 
the proposed method was devised. The data this year were obtained 
chiefly from outside collaboration. 

COLLABORATION. 

Samples were sent to ten chemists who expressed their willingness to 
cooperate. Reports were received from H. A. Lepper, Bureau of Chem- 
istry, Washington, D. C.; W. S. Hubbard who reported analyses by 
C. A. Herrmann, U. S. Food and Drug Inspection Station, New York, 
N. Y.; I. K. Phelps, Bureau of Chemistry, Washington, D. C., who 
reported analyses by Dorothy B. Scott, Lillian Offutt and J. I. Pal- 
more, and L. E. Walter, Laramie, Wyo., who reported results obtained 
by H. R. Baker, assistant state chemist. 

INSTRUCTIONS TO COLLABORATORS. 

Three samples were used, viz., (I) green tea, (II) black tea, (III) 
mixture of green and black tea. Each sample was finely ground and 
well mixed. Sub-samples were sent to each collaborator with the fol- 
lowing instructions: 

Determine caffeine in each of the samples by the modified Stahlschmidt 
method, the Power-Chesnut method and the proposed method (Bailey- 
Andrew). The modified Stahlschmidt method follows: 

Modified Stahlschmidt Method. 

Weigh 3.125 grams of the finely powdered sample into a 500 cc. flask, add 225 cc. of 
water (this volume wiD be reduced to about 200 cc. by boiling) attach a reflux con- 
denser and boil for 2 hours. Add 2 grams of dry basic lead acetate and boil for 10 
mhiutes. Cool, transfer to a 250 cc. graduated flask, fill to the mark, filter through a 
dry filter, measure 200 cc. of the filtrate into a 250 cc. graduated flask and pass hydrogen 
sulfide through it to remove the excess of lead. Make the solution up to the mark 
and filter through a dry filter. Measure 200 cc. of this filtrate into an evaporating 
dish and concentrate to about 40 cc. Wash the concentrated solution with as little 
water as possible into a small separatory funnel and shake out six times with chloro- 
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form, using 25, 20, 15, 10, 10 and 10 oc., respecUvely, combining the several extracts 
in a second separatory funnel. Treat the combined extracts with 5 cc. of 1% potassium 
hydroxide, allow the liquids to separate and draw off the chloroform. Wash the aqueous 
solution in the separatory with (Moroform in two portions of 10 cc. each, adding these 
washings to the main extract. Distil off most of the solvent, transfer to a small tared 
flask, evaporate, dry at lOO^’C. and weigh. Test the purity of the residue by determi- 
ning nitrogen therein and calculate caffeine by the factor 3.464. 

The Power-Ghesnut^ and the proposed^ methods have been published 
in the proceedings. 

NOTES ON METHODS. 

Results for caffeine by weight and /rom nitrogen are desired. 

In the Power-Chesnut method extraction should be continued until the extract is 
colorless. The heavy magnesium oxide used should meet the U. S. Pharmacopcma 
requirements. 

Evaporation of the last portion of solvent from the caffeine should be done carefully 
to prevent loss by spattering. 

If the results by all the methods outlined can not be obtained those by the modified 
Stahlschmidt and proposed methods are particularly desired. 

RESULTS OF COLLABORATIVE WORK. 

The results obtained by the various collaborators are given in Table L 

COMMENTS OF ANALYSTS. 

H, A, Lepper , — As far as the analytical results go there seems to be little to say 
regarding the methods. The Stahlschmidt method gave me some trouble with emulsion 
formation during the chloroform extraction, a condition which was entirely absent in 
the other two methods. It seems to me that the Bailey-Andrew method is less time- 
consuming than the Stahlschmidt. I do not like the use of the graduated flask for 
boiling as it might tend to affect the volumetric contents of the flask after it becomes 
cool. 

Dorothy B, Scott , — ^The largest amount of caffeine and the best checks were obtained 
from the Bailey-Andrew method. 

Lillian OffuU , — ^The apparatus used for the Power-Chesnut method was a modified 
Knorr apparatus and extraction was continued for ten hours. I am familiar with the 
Power-Chesnut method, but not with the other two. The Power-Chesnut method 
appears to me to be the most accurate method but requires more time than is always 
convenient for analysis. The Bailey-Andrew method requires less time than the 
Power-Chesnut and is less subject to error in manipulation, in my opinion, than either 
the Stahlschmidt (modified) or Power-Chesnut methods. 

J. /. Palmore , — In point of time and ease of manipulation the Power-Chesnut 
method proves superior to the modified Stahlschmidt method. The Bailey-Andrew 
method is shorter and easier to manipulate than the Power-Chesnut method. A 
very little, if any, difference was observed in the appearance of any of the residues 
from the alcohol and chloroform extractions. The average of duplicate results of the 
three methods agrees within the limits of experimental error. There is practically 
no difference in the results obtained by the Kjeldahl and the Kjeldahl-Gunning-Amold 
method for nitrogen in the extracted matter. In the Power-Chesnut method, the 
Rask extractor proved superior to the Soxhlet extractor. 

> J, A$toc. OJBfieuU Afr. ChemUtt, 1921, 5: 290. 

Uhid., 292. 




Tabi^e 1. 
Caffeine in tea. 
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H, R, Baker , — I consider the Bailey^Andrew method to be better than the modified 
Stahbchmidt owing to the diificulty in the entire removal of lead by the hydrogen 
sulfide. Also better checks were obtained from the Bailey-Andrew method. 

DISCUSSION OF RESULTS. 

The experience with these three methods was summarized by the 
referee last year as follows: 

The results obtained by the proposed method^ are in close agreement with those 
obtained by the other two methods and the caffeine residues are of an equal degree of 
purity. The time required is very much less than in either of the other procedures. 
(The average difference between results for caffeine by weight and from nitrogen was 
considerably under 0.10% and practically the same in all methods.) 

The results this year show satisfactory agreement as regards results 
for caffeine by weight but too wide discrepancies between these figures 
and the corresponding results estimated from nitrogen. The trouble 
quite evidently lies in the determination of caffeine nitrogen, but why 
this should be at all troublesome, or why it should be more so in the 
case of the Stahlschmidt method than in the other methods, is difficult 
to understand. An allowance of 0.1 per cent for experimental error in 
determining nitrogen (equivalent to 0.35 per cent caffeine) is a very 
liberal tolerance and about twice as great as is generally necessary; 
nevertheless, excluding only those figures for caffeine from nitrogen 
which vary from caffeine by weight by more than 0.35 per cent the 
averages for the three samples become as follows: 


Table 2 . 

Summary of results on determination of caffeine. 


Samplk No. 

Modified Stahlmchmidt 
Method 

1 

Powbr-Chebnut 

Mrtbod 

Batley-Andrbw 

Method 

By 

Weight 

From 

Nitrogen 

By 

Weight 

From 

Nitrogen 

By 

Weight 

From 

Nitrogen 


per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

I 

2.20 

2.04 

2.18 

2.06 

2.18 

2.02 

11 

2.26 

2.10 

2.38 

2.24 

2.34 

2.19 

111 

2.44 

2.39 

2.44 

2.38 

2.64 

2.53 


In computing this summary all the figures reported by the Power- 
Ghesnut method were included. Of the results reported by the Bailey- 
Andrew procedure only five were excluded. It was necessary to exclude 
16 of the 28 results reported by collaborators by the Stahlschmidt 
method, as it is manifestly unfair in this case to recognize results which 
vary from the results by weight to the extent of from 0.6 to nearly 
1 per cent, since it is evident that the results by weight are in satis- 


* Bailay-Andrew Method. 
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factory accord with the other two methods, and there are ample data to 
show that the method will yield caffeine residues of equal purity. The 
summary given is reasonably fair to all methods although it will be 
noted that the Power-Chesnut method gains by the fact that reports 
are less complete by that method than by the other two. If all figures 
reported had been included in the averages in the summary the only 
conspicuous change would occur in the results for caffeine from nitrogen 
in Samples I and IT by the Stahlschmidt method. 

The accumulated data of the past two years show that the Bailey- 
Andrew method compares satisfactorily with the other two methods, 
both as regards the gross amount of caffeine obtained and the degree 
of purity of the caffeine residues. In the opinion of all collaborators 
it is simpler to manipulate and requires less time than the Stahlschmidt 
method and, in the opinion of some, it is superior to the Power-(4hesnut 
method in this respect. Your referee, however, feels justified in re- 
peating the recommendation of last year with regard to the Power- 
Chesnut method and in offering the Bailey- Andrew method as an 
optional official method. 


RECOMMENDATIONS. 

It is therefore recommended — 

(1) That the Power-Chesnut method as described on page 290 of 
Volume V of The Journal (except that in line 8, 10 cc. of 10 per cent 
sulfuric acid be changed to read 20 cc. of 10 per cent sulfuric acid) be 
adopted as an official method for the determination of caffeine in tea. 
(Second reading.) 

(2) That the Bailey-Andrew method be adopted as an optional 
official method for the same determination. (First reading.) 

(3) That suggestions for further study of the subject of tea be left 
to the next referee. 

No report on nitrogen in foods was made by the referee. 

The meeting adjourned at 5 p. m. for the day. 




THIRD DAY. 


WEDNESDAY— MORNING SESSION. 

REPORT OF THE COMMITTEE ON EDITING METHODS 

OF ANALYSIS^ 

The work of your Committee on Editing Methods of Analysis during 
the past year has been practically confined to the compilation of the 
additions and changes which were made to the several chapters of the 
methods at the 1920 meeting, which compilation is given as a part of 
this report. 

Your committee expects during the coming year to consider plans 
for the next revision of the Book of Methods, and takes this opportunity 
of requesting suggestions from the members of the association for ways 
and means of improving and making more useful and convenient the 
book its(‘lf, the arrangement of the chapters, the descriptive matter, 
cross references, etc. It is urged that all chemists and others who have 
occasion to use these methods submit to any of the members of the 
Committee on Editing Methods of Analysis such criticisms as they 
may have of the present book, together with suggestions that occiu’ to 
them for improvement in the next edition. These will be gratefully 
received by your committee and given careful consideration in formu- 
lating plans for the next revision. 


CHANGES AND ADDITIONS TO THE OFFICIAL AND TENTATIVE METHODS 
OF ANALYSIS MADE AT THE 1920 MEETING OF THE ASSOCIATION. 


1. FERTILIZERS. 

The Ross-Deerner method for the determination of boric acid in 
fertilizer materials and mixed fertilizers was adopted as a tentative 
method. (First action by the association.) The method has been 
published in The Journal, 

n. INORGANIC PLANT CONSTITUENTS. 

No additions or changes were made at the 1920 meeting. 


III. WATERS. 


No changes or additions were made to the methods for waters at the 
1920 meeting. The association, however, approved a recommendation 


1 PresMited by R. E. Dodiitle. 

< J, A»9oe. Official Agr. Chemutls^ 1922, 5: 327. 


113 




114 ASSOCIATION OP OFFICIAL AGBICULTURAL CHEMISTS [Vol VI, No. 2 


made by Subcommittee A that the following statement relative to the 
determination of bromide in the presence of chloride and iodide be 
published in the proceedings for the information of chemists having 
occasion to make the determination pending the final adoption of a 
method: 

A volumetric method for the determination of bromide in the presence of chloride 
and iodide will l)e found in the J. Ind. Eng. Chem.» 1920, 4; 358. Cooperative work 
indicates that this is probably the best method for bromide which has been published, 
but the results obtained show that only about 95% of the bromide present is recovered 
when 80 milligrams of bromide are contained in the portion of sample used for analysis. 
The method is satisfactory in the absence of iodide as shown by the cooperative work 
on water in 1919^ 

IV. TANNING MATERIALS. 

No additions or changes were made at the 1920 meeting. 

V. LEATHERS. 

No additions or changes were made at the 1920 meeting. 

VI. INSECTICIDES AND FUNGICIDES. 

The hot bromate method^ for the titration of the acid distillate in the 
official distillation method for the determination of total arsenic in Paris 
green was adopted as an official method. (First action by the asso- 
ciation.) 

The bromate method^ for the determination of arsenious oxide in 
Paris green was adopted as an official method. (First action by the 
association.) 

The bromate method^ for the determination of arsenious oxide in 
calcium arsenate was adopted as an official method. (First action by 
the association.) 

The official distillation method^ for the determination of total arsenic 
in Paris green was adopted as an official method for the determination 
of total arsenic in London purple. (First action by the association.) 

The zinc oxide-sodium carbonate method^ for the determination of 
total arsenic in London purple was adopted as an official method. (First 
action by the association.) 

The bromate method* for the determination of arsenious oxide in zinc 
arsenite was adopted as an official method. (First action by the asso- 
ciation.) 

The official method* for the determination of water-soluble arsenic in 
lead arsenate was adopted as an official method for the determination of 

1 J. Astoc, Official Agr Chemittt, 1921, 4: 381 

> 5: 34. 

» rbid.i 36. 

* Amoc. Official Aar. ChemisUt Methodtt 1920, 54. 

‘ J. Aatoe. Official Agr. Chemicta^ 1921, 4; 897, 

*A$$oe. Official Agr. Chemitia, Meihada, 1020, 59. 
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water-soluble arsenic in zinc arsenite. (First action by the association.) 

The tentative method^ for the determination of arsenious oxide in 
lead arsenate was adopted as a tentative method for the determination 
of arsenious oxide in calcium arsenate. 

The following method® for the determination of calcium oxide in 
calcium arsenate was adopted as a tentative method: 

Dissolve 2.0 grains of the sample in 80 cc. of acetic acid (1 to 3), transfer to a 200 cc. 
volumetric flask and make to volume. Filter through a dry filter and transfer a 50 cc. 
aliquot to a beaker: dilute to 200 cc,, heat to boiling and precipitate the calcium with 
ammonium oxalate. Allow the beaker to stand 3 hours on the steam bath, filter and 
wash with hot water. Dissolve the precipitate in dilute sulfuric acid and titrate with 
permanganate. 

A modified method® for the determination of calcium oxide in calcium 
arsenate was adopted as a tentative method. 

Under the heading “General procedure for the analysis of a product 
containing arsenic, antimony, lead, copper, zinc, iron, calcium, mag- 
nesium, etc.”, applicable to such preparations as Bordeaux-lead arsenate, 
Bordeaux-zinc arsenite, Bordeaux-Paris green, Bordeaux-calcium arse- 
nate, methods^ for the determination of lead oxide and copper were 
adopted as official methods (first action by the association) and a 
method^ for the determination of zinc oxide was adopted as a tentative 
method. 

The mercury-thiocyanate method® for the determination of zinc oxide 
in zinc arsenite was adopted as a tentative method. 

The official method® for the determination of water-soluble arsenic in 
lead arsenate was adopted under suspension of the rules as an official 
method for the determination of water-soluble arsenic in zinc arsenate. 
(Final action.) 

The official distillation method’ for the determination of total arsenic 
in Paris green was adopted under suspension of the rules as an official 
method for the determination of total arsenic in magnesium arsenate. 
(Final action.) 


vn. FOODS AND FEEDING STUFFS. 
No additions or changes were made at the 1920 meeting. 


VIIL SACCHARINE PRODUCTS. 

No additions or changes were made at the 1920 meeting. 


t Asioe, OJfteial Agr. ChemitU, Methodt, 1020, 59. 
*J. A»$oe, Official Agr, Chemislt, 1021, 5: 37, 50. 
» ibid., 41. 

* Ibid., 42, 43. 

« J. Accoe. Official Agr. ChemUU, 1921, 5: 47. 

* Accoe. Qffi^l Agr. Chemuit, Meihod*, 1020, 50. 
’ Ibid., 64. 
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IX. FOOD PRESERVATIVES. 

No additions or changes were made at the 1920 meeting. 

X. COLORING MATTERS IN FOODS. 

The methods for the examination of commercial coal-tar food colors 
published previously in the proceedings', were adopted as tentative 
methods by the association. (First action by the association.) 

XI. METALS IN FOODS. 

No additions or changes were made at the 1920 meeting. 

XII. FRUITS AND FRUIT PRODUCTS. 

No additions or changes were made at the 1920 meeting. 

XIII. CANNED VEGETABLES. 

No additions or changes were made at the 1920 meeting. 

XIV. CEREAL FOODS. 

No additions or changes were made at the 1920 meeting. 

XV. WINES. 

No additions or changes were made at the 1920 meeting. 

XVI. DISTILLED LIQUORS. 

No additions or changes were made at the 1920 meeting. 

XVII. BEERS. 

No additions or changes were made at the 1920 meeting. 

xvni. VINEGARS. 

No additions or changes were made at the 1920 meeting. 

XIX. FLAVORING EXTRACTS. 

No additions or changes were made at the 1920 meeting. 

XX. MEAT AND MEAT PRODUCTS. 

The methods for the examination of gelatin, as published previously 
in The Journals, were adopted as tentative methods. (First action by 
the association.) 

XXI. DAIRY PRODUCTS. 

No additions or changes were made at the 1920 meeting. 

* J. Amjioc. Official Agr. ChemisU, 1922, 5: 198. 

* ibid,, 343. 
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XXII. FATS AND OILS. 

The Wijs method (XXII, 16^ for the determination of iodine absorp- 
tion number was made an official method. (First action as official 
method by the association.) 

XXni. SPICES AND OTHER CONDIMENTS. 

No additions or changes were made at the 1920 meeting. 

XXIV. CACAO PRODUCTS. 

No additions or changes were made at the 1920 meeting. 

XXV. COFFEES. 

The modified Stahlschmidt method (XXV, 15^) for the determination 
of caffeine in coffees was dropped. 

The Power-Chesnut method for the determination of caffeine in 
coffees was adopted as an official method. (First action by the associ- 
ation.) The method has been published in The Journal?. 

The Fendler-Stuber method^ for the determination of caffeine in 
coffees as modified at the 1919 meeting was adopted as a tentative 
method. (Second action by the association.) 

XXVI. TEAS. 

The Power-Chesnut method^ for the determination of caffeine in 
teas was adopted as an official method. (First action by the associa- 
tion.) The details of the method are the same as for the determination 
of caffeine in coffees. 

The modified Stahlschmidt method as further modified at the 1919 
meeting to provide for the drying of the caffeine residue at 100°C. 
instead of 75°C. was adopted as an official method. (First action by the 
association.) 

XXVII. BAKING POWDER AND BAKING CHEMICALS. 

No additions or changes were made at the 1920 meeting. 

EGG AND EGG PRODUCTS. 

The following method for the determination of zinc in dried egg 
products was adopted as a tentative method (first action by the asso- 
ciation) : 

Place 25 grams of the well-mixed sample in an 800 cc. Kjeldahl flask. Add 5 grams 
of zinc-free potassium sulfate, 3 or 4 glass beads to prevent bumping, 30 ce. of con- 


^ Astoc, OjQlieial Agr. Chemists, Methods, 1920, 245. 
» Ibid., 270. 

•J. Assoc. Official Agr. Chemists, 1922, 5: 271. 
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centrated sulfuric acid in the case of yolks or whole eggs (25 cc. of the add in the case 
of albumens) and 30 cc. of concentrated nitric acid. Do not heat. When spontaneous 
action subsides, add 10 cc. of concentrated nitric acid. After 2 or 3 additions of con- 
centrated nitric acid the action becomes less violent. Heat gently, at first, continuing 
the addition of concentrated nitric acid and increasing the temperature as the digestion 
proceeds until the contents of the flask are straw colored or colorless, after nitric acid 
fumes have been boiled off. This digestion may be accomplished in the case of albumen 
in 40 minutes and in the case of yolks or whole eggs in an hour. To the warm digestion 
flask add 100 cc. of water and pour contents into a 400 cc. beaker, rinsing the flask 
with two successive 60 cc. portions of water. To the combined water solution add 
concentrated ammonium hydroxide until faintly alkaline. Pass hydrogen sulfide gas 
through the solution for 15 minutes which should be sufiicient to saturate. (At this 
point the majority of albumens indicate the presence or absence of zinc. In the case 
of albumen, if zinc is present, add a diluted solution of ferric chloride containing 0.5 
gram of solid ferric chloride. This assists in retaining the zinc sulfide on the paper 
when filtering. Pass hydrogen sulfide gas through the solution for 16 minutes.) Heat 
the beaker on the steam bath for 30 minutes. Remove, allow to settle 6~10 minutes and 
decant through a 9 cm. filter paper, allowing as much of the precipitate as possible to 
drain thoroughly. Dissolve the zinc sulfide from this precipitate with 10% of hydro- 
chloric acid, the solution after passing through the filter paper being returned to the 
original beaker. Copper and lead sulfides are insoluble at this point and may be 
determined by the usual methods. To the hydrochloric acid solution add 5 grams of 
ammonium chloride and an excess of bromine water and a slight excess of concentrated 
ammonium hydroxide. Neutralize carefully with 10% hydrochloric acid adding 2 cc. 
in excess; add 10 cc. of 50% by weight of ammonium acetate and 8-10 drops of 10% 
ferric chloride solution, or enough to give a distinct reddish tinge. Dilute to about 
300 cc. with water and boil for 1 minute. Allow to settle, filter hot and wash with hot 
6% ammonium acetate. Pass hydrogen sulfide gas through the filtrate for 15 minutes. 
Heat for 30 minutes on a steam bath and filter through a weighed heavily padded 
Gooch crucible, using gentle suction. Wash with hot 5% ammonium acetate solution. 
Dry in oven and ignite, roasting first. Increased weight of Gooch is due to oxide of 
zinc. This multiplied by 0.8034 gives the zinc present in 26 grams of sample. 

XXVin. DRUGS. 

The following method for the evaluation of hexamethylenetetramine 
tablets was adopted as a tentative method. (First action by the asso- 
ciation.) 

BEAGENTS. 

(a) Modified Nessler's reagent — (1) Dissolve 10 grams of mercuric chloride, 30 
grams of potassium iodide and 5 grams of acacia in a minimum quantity of water and 
filter through a pledget of cx>tton wool. (2) Prepare a solution of 15 grams of sodium 
hydroxide in 100 cc. of water. 

(b) Standard iodine solution, — ^Prepare a O.IN solution by dissolving 12.692 grams 
of purified iodine in a solution of 18 grams of potassium iodide in 300 cc. of distilled 
water. Dilute the solution to 1000 cc. 

(c) Standard sodium thiosulfate solution, — A 0.06N solution. 

PRELIMINABY TREATIfENT. 

Ascertain the weight of 20 or more tablets, triturate in a mortar to a fine powder 
and keep in a small capsule tightly closed with a cork or glass stopper. Weigh out 
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0.5 gram of the powdered sample on a metal scoop or watch glass, transfer with sufficient 
water to a round-bottom flask, and add additional water to a total volume of 100 cc. 
and finally 25 cc. of 10% hydrochloric acid. Connect with a reflux condenser (pref- 
erably of the worm type) and boil gently 15 minutes; after cooling, wash out the con- 
denser tube with a little water and transfer the contents of the flask to a graduated 
250 cc. flask, finally diluting to the mark with water. 

DETERMINATION . 

With a pipet withdraw 10 cc. (containing in the case of the pure product the elements 
of 0.02 gram of hexamt'thyleneteiramine) of the solution so prepared to a 200 cc. Erlen- 
meyer flask containing a mixture (previously chilled in ice water if available) of 20 cc. 
of the modified Nessler’s reagent solution (1) and 10 cc. of the solution (2), wash down 
neck of container with a fine jet of water and allow the mixture to stand at least 1 
minute after gentle rotation of the flask. Now add 10 cc. of 40% acetic acid in such 
manner that the inside of the neck is completely washed by the reagent, mix quickly 
and thoroughly by gently rotating and tilting the flask, and immediately run in from a 
buret 20 cc. of the standard iodine solution; titrate with the standard sodium thio- 
sulfate solution (adding 5-10 drops of starch solution toward the end of the operation) 
to the disappearance of the blue coloration. The final color of the solution is a pale 
straw-green. If preferred, the end-point may be determined by the reformation of a 
faint blue coloration, induced by the addition of a drop of iodine solution. 

Since the standard iodine solution employed has twice the titrimetric strength of the 
standard thiosulfate and 1 cc. of O.IN iodine is equivalent to 0.001167 gram of hexa- 
methylenetetramine (0 = 16), the quantity of this product, as represented by its elements 
formaldehyde and ammonia in the aliquot under examination, may be readily calcu- 
lated from the expression — 

NXO.001167. 

in which H = the number of cc. of 0.05N sodium thiosulfate equivalent to 20 cc. of 
O.IN iodine, I = the number of cc. of 0.05N thiosulfate required to offset the unexpended 
iodine, and N = the normality of the 0.05N thiosulfate solution. 

XXIX. SOILS. 

No additions or changes were made at the 1920 meeting. 

XXX. REFERENCE TABLES. 

No additions or changes were made at the 1920 meeting. 


REPORT OF THE BOARD OF EDITORS. 

By R. W. Balcom (Bureau of Chemistry, Washington, D. G.), Chairman. 

In June, at the time of the taking over of the duties of the secretary- 
treasurer of the association as well as those of the chairman of its Board 
of Editors from Dr. Alsberg, the financial affairs of the association were 
those of a “going concern”, but continued direction was necessary 
owing to the many unpaid bills and to the delay in the issuance of the 
May and August numbers of The Journal due to a printers’ strike. 
The ad interim apiiointment was made by the Executive Committee 
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of the association. At this point it may be stated that the association 
owes a great deal to Miss Nellie A. Parkinson for her loyalty to the 
association as evidenced by her continued interest in its work in the 
face of great difficulties. 

With the utmost endeavor it was impossible to get the May number 
of The Journal, Number 4 of Volume IV, mailed before the end of August. 
The August number, Number 1 of Volume V, which begins the proceed- 
ings of last year’s meeting, is now ready. It is hoped that the 
November number will issue sometime in December and that the 
February 1922 number, in which publication of the proceedings of the 
present meeting will begin, will issue practically on time. 

All bills received, including all expenses in connection with the first 
edition of 3000 copies of the Book of Methods, have been paid with the 
exception of the printer’s bill of $1643.85 for Number 4 of Volume IV 
of The Journal. To do this it was necessary to draw upon subscriptions 
to Volumes V, VI, and VII, already paid in, to the extent of $938.75. 
There is due the association, and probably in large part collectable, 
subscriptions to Volume III of The Journal — $22.61; to Volume IV — 
$173.71; and for copies of the Book of Methods — $977.88, or a total of 
$1174.20. On October 15, when the books were closed, the deficit 
faced by the association — $1643.85 plus $938.75 less $1174.20 and less 
available bank balances of $461.78 — was $946.62 or, in round numbers, 
;ib950.00. The purpose of preparing this statement is to show exactly 
the financial condition of the association. A similar statement next 
year will show how much progress, if any, has been made in wiping out 
this deficit. The suit brought by the Williams and Wilkins Company, 
former publishers of The Journal, has been dismissed, and it is for the 
association to decide what further action should be taken in that matter. 

The first edition of the Book of Methods, with the exception of a few 
copies, has been sold. In spite of the large initial cost, the Book of 
Methods has more than paid for itself, and the demand has been most 
gratifying from other countries as well as our own. To fill future orders, 
1000 additional copies have been run off. 

The mailing list for the February issue showed 715 subscriptions to 
The Journal; by the end of August, at which time the May number 
issued, this number had been increased to 830. From August to October 
1 5, mainly through circularization of those who had purchased the Book of 
Methods and were not at the same time subscribers to The Journal, 
the additional subscriptions secured increased the number on our mailing 
list to 868. Of these subscriptions 782, including 30 Canadian, are 
domestic. The remaining 86, or approximately 10 per cent, are foreign, 
distributed as follows: Africa, 14; Australia, 9; Brazil, 3; Chile, 1; China, 
4; Denmark, 1; Egypt, 1; England, 20; France, 2; Germany, 2; Hol- 
land, 2; India, 12; Ireland, 4; Italy, 2; Japan, 1; Mexico, 1; Norway, 1; 
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Scotland, 5; West Indies, 1. This demand from other countries for 
The Journal and the Book of Methods shows how highly the work of 
the association is regarded outside of those countries to which member- 
ship is limited. The evidence of this regard is something of which the 
association may justly be proud and it should serve as an additional 
incentive to the exercise of its best efforts. 

More subscriptions to The Journal are needed. The subscription list 
will have to be materially increased to make The Journal self-supporting, 
even when every effort has been made to hold the cost of production to 
a minimum and to obtain as much revenue as practicable from advertise- 
ments. Now that it is possible to publish the proceedings promptly 
subscriptions may be more freely solicited than has heretofore been the 
case, and every member of the association is urged to do every ting in 
his power to increase the subscription list. The members should realize 
that The Journal is the enterprise of the Association as a whole and not 
merely of its Board of Editors. If the element of personal responsibility 
is appreciated and assumed, it is believed to be entirely possible that at 
the next year’s meeting a surplus instead of a deficit will be reported. 
Those who are now depending upon the libraries, including those who 
place the orders for these libraiies, might well send in a personal sub- 
scription. A telling point is that The Journal gives a complete record 
of the work of the association, including any modifications of the official 
methods of analysis or additions thereto adopted at its annual meetings. 
These changes constitute the basis for the revision, from tim(‘ to time, 
of the association’s Book of Methods and subscription to The Journal 
is necessary to keep in close touch with the association’s work. 

Every effort should be made by those presenting reports and papers 
to make them as concise as may be consistent with clarity. When 
submitted they should be in final shape for publication. Illustrations 
should be suitably prepared for reproduction and particular attention 
should be given to see that appropriate legends accompany each table 
and that literature references are complete' and accurate. Careful 
attention to these matters will expedite the editorial work and help to 
cut down the cost of publication. If there is any doubt in the mind of 
an author as to the form in which his report should be prepared, reference 
to his files of The Journal will probably give the desired information. 
It is the feeling of the Board of Editors that addresses, referees’ reports, 
and other papers presented before the association should be considered 
the property of the association, and now that there will be no great 
delay in the publication of these papers in our own journal, it is believed 
that it will be sufficient to direct the attention of the members to the 
fact that advance publication of any of this material in other journals, 
except possibly in abstract form, is not to the best interest of this asso- 
ciation. 
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Space should soon be available in The Journal for the pubUcalion of 
contributed articles along the lines of work the association is pursuing 
in addition to such papers and reports as are usually included in the 
proceedings. 

/?. N. Brackett . — I move the acceptance of this report of the Board of 
Editors with commendation. 

The motion was seconded and carried. 

Ft. W. Balcom . — At the 1915 meeting, a Board of Editors of The Journal 
to consist of the secretary of the association as chairman and four mem- 
bers to serve one, two, three and four years, respectively, each following 
appointment to be for four years, was authorized. The duties of the 
chairman have been and are likely to continue to be those of a managing 
editor. It is my belief, and this belief is shared by the Executive Com- 
mittee, that the time has come when these editorial duties should be 
borne by someone other than the secretary of the association. There 
are several reasons for this, the controlling one of which is that the 
work of the Chairman of the Board of Editors as managing editor de- 
mands so much time that it should no longer be required of the secre- 
tary when he is at the same time one of the superior officers of any of 
our organizations; and the second is that eventually editorial policy 
and decisions are likely to be the subject of criticism, particularly when 
it is necessary to decide whether a contribution offered for publication 
in The Journal shall be accepted or rejected. No editorial staff can 
escape a certain amount of such criticism. The advantage of having 
these two offices separate is that when the association becomes dis- 
satisfied with the way its Journal is being conducted, it can change its 
managing editor without the secretaryship being at the same time in- 
volved. In order to bring the matter before the association, on behalf 
of the Executive Committee, I wish to move that the secretary of the 
association be no longer required to serve as Chairman of the Board of 
Editors, and that a Chairman of the Board of Editors be elected as are 
the other members of the Board, for a period of four years. 

The motion was seconded and carried. 

No report was made by the Committee on Quartz Plate Standardiza- 
tion and Normal Weight. 
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REPORT OF COMMITTEE ON VEGETATION TESTS ON THE 
AVAILABILITY OF PHOSPHORIC ACID IN BASIC SLAG. 

By H. D. Haskins (Agricultural Experiment Station, Amherst, Mass.), 

Chairman. 

It is regretted that your committee is not able at this time to make a 
full report to the association. However, a brief review of the work that 
has been done both in pot and field will bo given. The form in which 
the committee will make its final report for publication is stiU in doubt 
because all the members of the committee have not been consulted. A 
meeting of the committee was called at this convention, but W. B. 
EUett of Virginia was the only member, besides the chairman, who was 
able to be present. Part of the summaries showing the results of the 
vegetation work, particularly of the pot vegetation work, have been 
prepared. A lot of extremely good work has been accomplished in these 
vegetation experiments, and it is hoped that the final results may be 
published in The Journal, and that there may be some discussion with 
reference to this point following this report. If there are any instruc- 
tions which the association wishes to make to the committee they will 
be very acceptable. 

Ten different experiment stations have undertaken and completed 
work on the availability of phosphoric acid in basic slag. They com- 
prise the following: The Hawaiian Station, Illinois, Massachusetts, New 
Jersey, New York, North Carolina, North Dakota, Pennsylvania, 
Rhode Island and Texas. The total number of pot experiments con- 
ducted was 84, comprising 1,731 different pots. In the field work only 
three institutions found it possible to do any collaborative work. These 
results showed that 12 different exi)eriments were conducted, including 
332 tests on plots, making a total of 96 experiments, including pot and 
field work, with 2,063 different tests in both forms of experiment. That 
is a mass of data. 

The result of the vegetation pot work has been satisfactory because 
it was possible for most of the collaborators to select soils that were 
known to be deficient in available phosphoric acid. 

The vegetation field work did not give as satisfactory results as the 
pot work, for the reason, apparently, that the preliminary work was not 
conducted for a sufficient length of time properly to deplete the soils of 
available phosphoric acid in preparation for the final test. It may be 
said, however, that the vegetation field work does not emphasize any 
inferiority of the phosphoric acid furnished by the slags. 

(A summary of both pot and field tests, showing the average yield 
of crop and phosphoric acid recovered by each phosphate, also the 
standing of each phosphate on the basis of increase in yield over no 
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phosphate pots and plots was then given. These figures were placed 
on a blackboard and are not reproduced here as they will form a part of 
the final report to the association which will be published in a later 
issue of The Journal.) 

Your committee reports the following conclusions: 

(1) That sufficient experimental work has been done, particularly 
along the line of vegetation pot work, to establish the fact that the 
phosphoric acid in the four slags under experiment was freely available 
to the crops grown; (2) that the results shown compiure favorably with 
those obtained with acid phosphate, both from the standpoint of yield 
of crop as weU as in phosphoric acid recovered; (3) that the tentative 
Wagner method when used on basic slag phosphates gives about the 
same proportion of available phosphoric acid in this class of products 
as does the official neutral citrate of ammonia method when used on 
acid phosphate or superphosphate, and that both methods give results 
which compare favorably with results obtained by the vegetation pot 
work. 

It is the opinion of your committee that the tentative Wagner method 
is a reliable procedure for measuring the available phosphoric acid in 
basic slag phosphates and it would, therefore, recommend that it be 
adopted by the association as official. 

It is also recommended that the deteuled report of the Committee on 
Vegetation Tests on the Availabiltiy of Phosphoric Acid in Basic Slag 
be published in The Journal of the association as soon as it is completed 
and space is available. 

H. D. Haskins, B. L. Hartwell, 

J. A. Bizzell, C. B. Williams. 

W. B. Ellett, 

Committee on Vegetation Tests on the Avail- 
ability of Phosphoric Acid in Basic Slag. 

Adopted. 

It was moved, seconded and adopted that the final report be pub- 
lished in concise form. 


REPORT OF COMMITTEE TO COOPERATE WITH THE AMERI- 
CAN SOCIETY FOR TESTING MATERIALS. 

The full membership of the committee was present at a meeting pre- 
liminary to a subsequent joint meeting with the two proper sub-com- 
mittees of Committee C 7, of the American Society for Testing Materials. 
This meeting was held in Washington in the spring of 1921. 

Your committee desires to report as follows: 



1922 ] 


REPORT OF COMMITTEE FOR TESTING MATERIALS 


125 


An understanding was reached to the effect that cooperation was 
desirable between these two organizations, insofar as agricultural lime 
products arc involved. 

It was agreed that uniformity of chemical analytical methods for use 
in production laboratories and official control laboratories would prove 
desirable. 

It is pointed out that no provision is made in the methods of the A. 
O. A. C. for the analyses of lime products which are already under 
official regulation in some states. 

RECOMMENDATIONS. 

It is recommended — 

(1) That further collaboration and cooperation be carried out with 
the American Society for Testing Materials. 

(2) That the committee be continued and directed to give con- 
sideration to the preparation of methods for the analyses of lime pro- 
ducts, as a special chapter, or the adaptation of methods now used for 
the determined constituents of lime products, as such may be now pro- 
vided for in other chapters of the methods of the association. 

W. H. MacIntire, 

F. P. Veitcii. 

William Frear, 

Committee to cooperate with the Arneri- 
can Society for Testing Materials. 

Adopted. 

No report was made by the Committee on Revision of Methods of 
Soil Analysis. 

REPORT OF COMMITTEE ON RECOMMENDATIONS 
OF REFEREES. 

By R. E. Doolittle (Food and Drug Inspection Station, Chicago, III.). 

Chairman. 

You have already received the reports of Subcommittees A, B and C 
on the recommendations made by the several referees. There is little 
to add to these reports. The work of these subcommittees is most 
important, not only in the consideration of analytical and other data 
submitted in support of the recommendations made by the referees, but 
also in the directing and planning of future work. This meeting has 
established a record for the number of referee reports received. Out of 
a total of 73 referees and associate referees, reports were received from 
all except three, and some of these did work but made insufficient prog- 
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ress to warrant a report. This I believe is a record. It is due, in my 
opinion, to the recommendation made by your Committee on Recom- 
mendations of Referees last year that insofar as possible specific sub- 
jects be assigned associate referees in order that the work of the associa- 
tion may be kept under better control and a continuity of work estab- 
lished on a problem under consideration until definitely completed. 

The chairman of this committee desires to call to the attention of 
the referees the following matters which have come to his attention in 
connection with this work: 

(1) That it is important that the chairman of the subcommittee 
submit at least three copies of his report to the chairman to which his 
report is to be sent, in order that each member of the subcommittee 
may have an opportunity to study the report before the date set for the 
meeting. 

(2) That the report should be submitted at the earliest possible date 
in order that the members of the subcommittees may have time to give 
it full consideration. 

(3) That it is necessary for referees and associate referees to begin 
work upon their subjects immediately on returning to their respective 
homes. It appears to be a common practice to postpone starting work 
until spring and then vacations come along, collaborators can not be 
obtained and everything is rushed through in the last few weeks before 
the annual meeting. Many of these difficulties could be avoided if the 
main subjects were taken up at once when the details of past actions and 
the present status are fresh in mind. 

The chairman also wishes, in behalf of the committee, to express its 
appreciation and thanks to the referees and associate referees for the 
splendid work done during the past year and for the complete and well- 
prepared reports submitted. 

Adopted. 
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REPORT OF COMMITTEE A ON RECOMMENDATIONS 

OF REFEREEIS. 

By B. B. Ross (Alabama Polytechnic Institute, Auburn, Ala.), Chairman. 

[Fertilizers (i>orie acid in fertilizers, preparation of ammonium citrate, nitrogen, potasii, 
potash availability, precipitated phosphates, vegetation tests on availability of 
phosphoric acid in basic slag), inorganic plant constituents (calcium, 
magnesium, iron and aluminium in the ash of seed ; sulfur 
and phosphate in the seeds of plants), water, tan- 
ning materials and leather, insecticides and 
fungicides, and soils (sulfur in soils).] 

FERTILIZERS. 

BORIC ACID IN FERTILIZERS. 

It is recommended — 

(1) That the Bartlett method be adopted as an official method for 
the determination of boric acid in fertilizers and fertilizer materials on 
account of its special adaptation to the analysis of samples which are 
relatively high in soluble phosphates or organic matter. (First recom- 
mendation for adoption as official method.) 

Approved. 

(2) That the Ross-Deemer method^ be adopted as an official method 
for the determination of water-soluble boric acid in fertilizers and ferti- 
lizer materials on account of its special adaptation to the analysis of 
samples which are low in soluble phosphates and organic matter relative 
to the boric acid. (First recommendation for adoption as official method.) 

Approved. 

(3) That further work be done on both the Bartlett and Ross-Deemer 
methods, recommended as tentative, to determine the effect of insoluble 
boric acid and to study any modifications necessary to make both 
methods applicable to the determination of water-soluble, acid-soluble 
or total boric acid, as the case may require. 

Approved. 

PREPARATION OF AMMONIUM CITRATE. 

With regard to the recommendation of the associate referee on the 
preparation of ammonium citrate solution the committee would state 
that objections to the final adoption of the proposed method as the 
exclusive official method have been presented to the committee by 
several members of the association, it being contended, among other 
objections, that the working details of the method are not sufficiently 
definite and explicit in certain particulars, and that it is essential that 
more definite detailed directions be given before final adoption of the 
method as official. 


1 J. A»soe. Qffieial Agr. ChemitU, 1922, 5i 327. 
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The committee desires to commend the excellent work done by the 
associate referee in developing the method presented for adoption, but 
is of the opinion that it is desirable to embody fuller details in the outline 
of the method as presented before final action on the method is taken 
by the association. 

NITROGEN 

It is recommended — 

(1) That the association continue the study of the Devarda method. 

Approved. 

(2) That a comparison of results be made with the suggested modified 
Kjeldahl-Gunning method, by H. C. MooreS for the determination of 
nitrate nitrogen in nitrates and fertilizers. 

Approved. 

POTASH. 

It is recommended — 

(1) That the method by Moore and CaldwelP which calls for the use 
of stronger alcohol in connection with the Lindo-Gladding method be 
further studied. This was recommended at the last meeting but no 
samples were sent out to collaborators. 

Approved. 

(2) That the “Centrifugal Method for Determining Potash”, by 
Elmer Sherrill® seems to be applicable when a rapid determination for 
factory control is necessary, but can not compare with the Lindo-Glad- 
ding method as an official method. However, the method is worthy of 
consideration, and it is recommended that it be given a trial by the 
association. 

Approved. 

POTASH AVAILABIUTV. 

No report or recommendations. 

PRECIPITATED PHOSPHATES. 

It is recommended — 

(1) That the determination of insoluble phosphoric acid in precip- 
itated phosphates be carried out according to the present official method 
for the determination of insoluble phosphoric acid in fertilizers, with the 
exception that a 1-gram charge be employed. (First reading.) 

Approved. 

(2) That a perforated crucible and gentle suction be employed in the 
filtration of the citrate solution after treatment, and that a filter paper 
be employed that will insure a free and rapid filtration without allowing 
the finely divided particles to pass through. The following papers have 
been found satisfactory (and there may be others): S. & S. No. 597, 

1 J Tnd Eng. Chern., 1020 . 12 : 660 . 

•/frirf., 1188 . 

•Ibid., 1921 , 13 : 227 . 
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Whatman No. 2, Whatman No. 1, Munktell’s No. I-F, Munktell’s 
No. 2 and Durieox No. 121. (First reading.) 

Approved. 

VEGETATION TESTS (W AVAIIABIUTy OF PHOSPHORIC ACID IN BASIC 8LAO. 

The committee recommends the adoption of the following recommenda- 
tion of the Committee on Vegetation Tests: 

It is the opinion of your committee that the tentative Wagner method is a reliable 
procedure for measuring the available phosphoric acid in basic slag phosphates and it 
would, therefore, recommend that it be adopted by the association as official. 

Aj^roved. 

INORGANIC PLANT CONSTITUENTS. 

CALCIUM, MAGNESIUM, IRON AND ALUMINIUM IN THE ASH OF SEED. 

It is recommended — 

(1) That further work be done on the determination of calcium and 
magnesium in the ash of seeds. 

Approved. 

(2) That the method for manganese* as given in the report of the 
referee be adopted as official. 

Approved. 

(3) That further study be given to the determination of iron and 
aluminium in the ash of seeds. 

Approved. 

SULFUR AND PHOSPHATES IN THE SEEDS OF PLANTS. 

The committee also recommends the adoption of the recommendation 
of the associate referee that the method for determining sulfur and 
phosphorus in the seeds of plants*, as outlined in his report, be studied 
by the coming referee and various collaborators. 

WATER. 

The committee recommends the approval of the recommendations 
of the referee for the adoption of the following as tentative methods 
(on first reading) : 

(1) Method for the determination of iodine in the presence of chlorine 
and bromine*. 

Approved. 

(2) Method for analysis of salt^ — ^moisture, matters insoluble in water 
and matters insoluble in acid. 

Approved. 

(3) Method of reporting results*. 

Approved. 

> J. Attoc. Official Agr, ChemuU, 1922, 5: 467. 

• Ibid,, 381. 

•Ibid., 384. 

• Ibid., 386. 
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The committee also favors the adoption of the following recommenda- 
tions: 

(4) That the tentative method of reporting results^ be dropped. 

Approved. 

(5) That the quantitative methods for the determination of small 
quantities of copper and zinc in waters* be studied during the next year. 

Approved. 

TANNING MATERIALS AND LEATHER. 

It is recommended — 

(1) That work be continued on the solubility of various soiq^s in 
different solvents and upon a method, probably first breaking up the 
soap by heating the leather with an acid, for the extraction of total 
soaps in leather. 

Approved. 

(2) That investigations of a direct method for the determination of 
tannin in tanning materials be continued. 

Approved. 

INSECTICIDES AND FUNGICIDES. 

It is recommended — 

(1) That the mercury-thiocyanate method for zinc oxide in zinc 
arsenite* be adopted as an official method. (First reading. Adopted as 
a tentative method in 1920.) 

Approved. 

(2) That the bromate method, procedures (1) and (2), for the determi- 
nation of arsenious oxide in zinc arsenite^ be adopted as an official method. 
(Second reading.) 

Approved. 

(3) That the official method for the determination of water-soluble 
arsenic in lead arsenate® be adopted as official for the determination of 
water-soluble arsenic in zinc arsenite. (Second reading.) 

Approved. 

(4) That the bromate method® be adopted as an official method for 
the titration of the acid distillate in the official distillation method for 
the determination of total arsenic. (Second reading.) 

Approved. 

(5) That no further study be made of the modified Gooch and Brown- 
ing method’ for the determination of total arsenic in calcium arsenate. 

Approved. 

> A9SOC. Official Agr. ChemistSt MeUtodt^ 1920, 38. 

* J. Aigoc. Official Agr. Chemisis, 1922, 5: 382. 

* J. Atfoe. Official Agr. Chemista, 1922, 5: 392. 

* Ibid., 394. 

( Aatoc. Official Agr. Chemists, Mdhods, 1920, 59. 

* J. Assoc. Official Agr. Chemisis, 1922, 5: 394. 

7 Ibid., 395. 




f9S3}^ boss: committee a on recommendations of referees 131 


(6) That the bromate method, procedures (1) and (2), for the determi* 
nation of arsenious oxide in calcium arsenate^ be adopted as an official 
method. (Second reading.) 

Approved. 

(7) That method (1) for the determination of calcium oxide in calcium 
arsenate^ be adopted as an official method. (First reading. Adopted as 
a tentative method in 1920.) 

Approved. 

(8) That method (2) for the determination of calcium oxide in calcium 
arsenate^ be adopted as an official method. (First reading. Adopted as a 
tentative method in 1920.) 

Approved. 

(9) That in the “General procedure for the analysis of a product con- 
taining arsenic, antimony, lead, copper, zinc, iron, calcium, magnesium, 
etc.’*, the methods for lead oxide and copper® be adopted as official 
methods. (Second reading.) 

Approved. 

(10) That in the “General procedure for the analysis of a product con- 
taining arsenic, antimony, lead, copper, zinc, iron, calcium, magnesium, 
etc.”, the method for zinc oxide® be adopted as an official method. 
(First reading. Adopted as a tentative method in 1920.) 

Approved, 

(11) That further action on the official distillation method for the 
determination of total arsenic in London purple be deferred until the 
suggested modification^ has been studied. 

Approved. 

(12) That the zinc oxide-sodium carbonate method® be adopted as an 
official method for the determination of total arsenic in London purple. 
(Second reading.) 

Approved. 

(13) That the bromate method, procedures (a) and (b), for the determi- 
nation of arsenious oxide in Paris green^, as given in the referee’s report 
in 1920, be adopted as an official method. (Second reading.) 

Approved. 

(14) That no further work be done at this time on magneaium arsenate. 

Approved. 

(15) That the words “Not applicable in presence of nitrates” be placed 
over the present distillation method for total arsenic wherever it occurs 
among the methods of the association. 

Approved. 

(16) That the distillation method for total arsenic in the presence of 

* J. Amoit. Official Agr. Chemiaht 1022, 5: 395. 

> Ibid., 396. 

« J. Aaaoe. Official Agr. ChcmUU, 1022, 5: 398. 

* Ibid., 402. 

»Ibid., 1921,4:397. 

* Ibid., 300. 
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nitrates^ suggested by Graham aRd Smith be adopted as a tentative 
method, with a view to its adoption as an official method after It has 
been further tested by cooperative work. 

Approved. 

(17) That the work on insecticides and fungicides for 1922 be a study 
of the distillation method mentioned in Recommendation 16 for the 
determination of arsenic in the presence of nitrates. 

Approved. 

SOILS. 

It is recommended that during the ensuing year a further study be 
made of the method of determining sulfur in soils which is described in 
detail in the referee’s report*. 

J. W. Kellogg: I believe it would be a splendid thing if a committee on 
fertilizer definitions and the interpretation of those definitions or of terms 
could be appointed. As you perhaps are aware, there is a Feed Control 
Officials’ Association which has done a great deal of progressive work 
along this line. The 35 or 40 different definitions which have been adopted 
are a great help to us in interpretation of what these feeding stuffs 
materials are. It has been a great guide in that work. Now, I do not 
believe there is any need for a separate fertilizer officials’ association, 
but we ought to get a little closer together on fertilizer work, not on 
method analysis of course, but on an agreement as to what certain by- 
products are and how they shall be listed and named in registration, 
and we might also define a fertilizer. It might be well to call it a special 
fertilizer committee — a fertilizer section — ^where the men who are 
specially interested could get together. It would expedite the work and 
agreement as to what some of these terms mean. Uniform methods of 
registration of fertilizer materials might be considered. There are about 
as many different kinds of registration blanks as there are States. We 
have the same trouble in feeding stuffs work and of course there is great 
confusion in meeting the requirements of the different States. There 
appears to be no uniformity as to how these blanks shall be submitted 
to the different departments. The methods of labelling sacks are different 
in the different States, and that is a source of confusion, not only to the 
manufactiwer, but to the fertilizer control officials. 

I ^uld like to hear from others who are interested in this subject, 
and I am willing to make a motion that a committee or a section be 
appointed. I know that we already have a committee on food definitions; 
that does not consider methods of analysis at all, but decides on uniform 
terms, uniform interpretations of results. 

E. G. Proulx: I heartily agree with what Mr. Kellogg has said on this 
subject. Undoubtedly, if you once start in you will tod that there will 

> J, Ataoe, Official Agr. Chemidi, 1922, 5: 402. 

• Ibid., 406, 
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be 8u£Scient problems to keep a committee busy. For many reasons I 
believe it would be better for this work to be done as a committee of this 
association instead of starting a separate association of fertilizer control 
officials. 

jBT. a. Huston: You might legislate a lot of good chemists out of a job 
that way. At the present time it requires a pretty expert man to keep up 
with these laws. If you make it so uniform and so simple that the office 
boy can do it, a lot of chemists will be out of a job. 

G, S. Fraps: I agree with Mr. Kellogg on some phases of this, but it 
seems to me there are some points which we ought to consider. In the 
first place, this organization is composed of official chemists, and not of 
control officials. Many of the chemists have no control over the marking 
of sacks or other things of that kind, and they really might not be in a 
position to discuss these things and commit themselves in the absence of 
the commissioner of agriculture, or whoever has charge of the fertilizer 
law. That is a point we ought to consider in connection with naming a 
committee to cover some of those things. 

The matter of definitions of fertilizer terms might well be taken up 
but I doubt right now if a committee should be appointed as broad as 
the one Mr. Kellogg has named. It would hardly be possible for chemists 
who do not have authority to undertake to make rules for their respective 
departments in the absence of the supervisory officer. If sufficient number 
can secure authority then they could go ahead and do it. 1 do not think 
we ought to have a separate fertilizer section yet. 

After further discussion a motion was made, seconded and carried 
that a Fertilizer Committee on Definitions of Terms and Interpretation 
of Results consisting of five members be appointed. 

Later the president named the following committee: 11. D. Haskins* 
J. W. Kellogg, E. G. Proulx, G. S. Fraps and R. N. Brackett. 

REPORT OF COMMITTEE B ON RECOMMENDATIONS OF 

REFEREES. 

By Hermann C. Lythgoe (State Department of Public Health, Boston, 

Mass.), Chairman, 

[Foods and feeding stuffs (crude fiber, detection of reground bran in shorts, stock feed 
adulteration), saccharine products (sugar, honey, maple products, maltose 
products, sugar-house products), dairy products (moisture in cheese, 
fats and oils), baking powder, chemical reagents, eggs and 
egg products, drugs.] 

FOODS AND FEEDING STUFFS. 

It is recommended — 

(1) That a further study be made of sulfur dioxide and chlorine in 
bleached grain. 

Approved. 
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(2) That the method for determining the acidity of com, as specified 
by Black and Alsberg^ be considered by the referee next year with a 
view to its adoption as an official method, and that the method be stu£ed 
to see if changes are necessary to make it applicable to grains other than 
com. 

Approved. 

(3) That the referee study the existing official general methods* for 
water in foods and feeding stuffs with a view to rewording and &xmg 
rigidly the conditions of temperature, pressure and other factors. 

Approved. 

(4) That a definite method applicable to the determination of water 
in dried food be designed and submitted to the association 

Approved. 

(5) That the referee study methods of determining ether extract in 
various foods and feeding stuflFs the coming year, with a view to ascer- 
taining whether or not the official method for the determination of ether 
extract is applicable to all the products for which it is now being used. 

Approved. 

CRUDB FIBER. 

It is recommended — 

That the present official method* be deleted and the one proposed by 
the referee* be substituted. (First reading.) 

Approved 

REGROUND BRAN IN SHORTS. 

It is recommended — 

That the work on this subject be discontinued. 

Approved 

STOCK FEED ADULTERATION. 

It is recommended — 

(1) That the microscopic method for the determination of rice hulls 
in rice bran* be adopted as tentative 

Approved. 

(2) That further study of methods for the estimation of grit in poultry 
and similar foods be continued. 

Approved. 

(3) That further study be employed for the estimation of bone in 
meat scraps. 

Approved. 

(4) That further study of microscopic methods for the examination 
of mixed foods be employed. 

Approved. 

1 u s. Bur Plant Ind. BuU., m: (1920). 

* Aiioe, Official Agr. ChemitU^ 1920, 71. 

*Ibid., 97. 

* J. A»»oc. Official Agr. Chemiitc, 1922, 5: 421. 

77. 
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SACCHARINE PRODUCTS. 

SUGAR. 

It is recommended — 

(1) That the modifications proposed in 1916 for determining sucrose 
by acid and invertase inversions be further studied. 

Approved. 

(2) That the work upon determining small amounts of reducing sugars 
in the presence of sucrose be continued. 

Approved. 

HONEY. 

It is recommended — 

That the work on resorcin and aniline chloride tests for the detection 
of invert sugar sirup in honey' be further studied in connection with 
honey heated to a comparatively high temperature. It is suggested that 
directions to collaborators be more specific as to details of technique and 
color. 

Approved. 

MAPLE PRODUCTS. 

It is recommended — 

That further study be made of the Canadian lead number and the 
conductivity value. 

Approved. 

MALTOSE PRODUCTS. 

It is recommended — 

That the work begun by the referee be continued. 

Approved. 

SUGAR-HOUSE PRODUCTS. 

It is recommended that the following recommendations which were 
made in 1919 be continued — 

(1) That a study be made of the influence of different and known 
temperatures of incineration on the results of ash determinations in 
cane sirups and molasses, carrying out the incineration in both platinum 
and silica dishes for comparison. 

Approved. 

(2) That as large a number as possible of samples of different grad(is 
of cane sirups and molasses be used for preparing ash determinations 
by the sulfate and direct methods, to determine, if possible, the proptT 
correction factor to be applied to the sulfate ash. 

Approved. 

(3) That a comparative study of methods for the determination of 
specific gravity and of total solids of molasses be undertaken. 

Approved. 


1 Anoe, Official Agr. ChemiaU, Methods, 1920. 112; J, Assoc. Official Agr. Chemists, 1922, 5: 429. 
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DAIRY PRODUCTS. 

It is recommended — 

(1) That the cryoscopic method for the examination of milk^ be 
adopted as official. (First reading.) 

Approved. 

(2) That the neutral method for fat in malted milk as outlined by the 
referee be further studied during the coming year. (This takes the place 
of recommendations 1, 2 and 3 of 1920.) 

Approved. 

(3) That the Schmidt-Bondzynski method* for fat in cheese be adopted 
as official. (Second reading; first reading in 1917.) 

Approved. 

(4) That the referee study the proposed change in the official method 
for the determination of fat in unsweetened condensed milk®, suggested 
by J. T. Eiester, and report at the next meeting. 

Approved. 

MOISTURE IN CHEESE. 

It is recommended — 

(1) That the present tentative method for moisture in cheese* be 
rewritten to include: 

(a) That either 10 to 15 grams of sea-sand or 2 to 3 grams of asbestos 
be used; and 

(b) that the sample be dried in a vacuum, or at atmospheric pressure 
at the temperature of boiling water; and 

that this method be further studied with the view of making it official 

Approved. 

FATS AND OILS. 

It is recommended — 

(1) That the Wijs method® for the determination of iodine absorption 
number be made official. (Fined action.) 

Approved. 

(2) That the alternative method for the preparation of Wijs solution 
be adopted. 

Approved. 

(3) That further study on the Hanus method® be made as to length 
of time of absorption. 

Approved. 

(4) That the jreieree confer with the Society on Testing Materials 
in order that the methods may be uniform with those of the society. 

Approved. 

> J. Atrae. OJjHeial Agr. ChanuU, 5: 178. 

* Affoe. OJfieuU Aar. ChemiiU, AfdAoeb, 1920. 238. 

« J. Auoe. OffUM Agr. ChanitU, 1922. 5: 809. 

4 Airfoc. OMwU Agr. Chanitit^ MtOwdit 1920. 284. 

> ibid., 248. 

244. 
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(5) That further study on the determination of sesame oil be made 
along the lines suggested by the referee. 

Approved. 

BAKING POWDER. 

It is recommended — 

(1) That the Ghittick method^ as modified for the determination of 
lead in baking powder be adopted as tentative. 

Approved. 

(2) That further study of the electrolytic method^ for the determination 
of lead in baking powder be made. 

Approved. 

(3) ^That the use of different indicators or a combination of indicators 
be studied in connection with the determination of the neutralizing 
strength of phosphates used in the manufacture of baking powder. 

Approved. 

(4) That collaborative study be made on the determination of fluorine 
in baking powder. 

Approved. 

(5) That further study of volumetric methods for the determination 
of carbon dioxide in baking powder be made. 

Approved. 

CHEMIC^AL REAGENT'S 

It is recommended — 

(1) That the recommendation of the referee regarding specifications 
of metric units be referred to the Committee on Resolutions. 

Approved. 

(2) That the following recommendations of 1920 be reported: 

(1) That this association 460160*6 its6lf in favor of cooperating with the Committee 
on Guaranteed Reagents and Standard Apparatus of the American Chemical Society 
in the collection of data in regard to the quality of reagents on the market. 

(2) That the secretary of this association be instructed to transmit a statement of 
this action to the proper ofOcisd of each institution represented in the membership 
of the association and request that the purchasing agent or some other official of the 
institution send him a carbon copy of each letter written to a manufacturer or dealer 
caUing attention to a specific instance of delivery of an unsatisfactory reagent. 

Approved. 

EGGS AND EGG PRODUCTS. 

It is recommended — 

That the report of the referee be accepted and published in the pro- 
ceedings, and that the methods proposed be studied collaboratively 
before adoption as tentative or official. 

Approved. 

t J. Amo 0 . Official A§r. ChemkU, 1922. 5: 514. 

< jm,, 1920. 4 : 221. 
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The referee on eggs and egg products moved that the recommendation 
of the committee be amended to provide that the methods submitted in 
the referee’s report be adopted as tentative methods. 

The amendment was lost. 


DRUGS. 

ACETYLSAUCYUC ACID‘. 

It is recommended — 

(1) That the method suggested for the determination of the melting 
point be compared with the method adopted by the association and 
reported upon next year. 

Approved. 

(2) That the qualitative test for free salicylic acid, as described by 
the referee, be adopted as a tentative method. 

Approved. 

(3) That the quantitative method for salicylic acid, substantially as 
described by the referee but including the details suggested by H. O* 
Moraw, be made a tentative method, and that same be resubmitted to 
collaborators by next year’s associate referee with a view to its adoption 
as an official A. O. A. C. procedure. 

Approved. 

(4) That the iodine method for total salicylates, as described in 
the recommendation, be made a tentative method, and that same be 
further tried out by next year’s associate referee with a view to its final 
adoption as an official method. 

Approved. 

(5) That the bromine method for total salicylates, as described in 
the recommendation, be made a tentative method, and that same be 
further tried out by next year’s associate referee with a view to its final 
adoption as an official method. 

Approved. 

(6) That the double titration method for acetylsalicylic acid, as 
described in the recommendation, be made a tentative method, and that 
same be further tried out by next year’s associate referee with a view to 
its final adoption as an official method. 

Approved. 

(7) That A. Nutter Smith’s method for free acetic acid and any other 
available methods for this determination be submitted to collaborative 
study by next year’« associate referee. 

Approved. 

(8) That consideration be given to methods for the quantitative 
determination of combined acetic acid in acetylsalicylic acid. 

Approved. 

> J. Asioe, Official Agr. CfumUis, 1922« 5: 581. 
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(9) That the problem of determining aspirin in the presence of pos- 
sible interfering substances be given consideration by next year’s asso- 
ciate referee. 

Approved. 

phenolprthalein. 

It is recommended — 

That an associate referee be appointed to continue the study of methods 
for the examination of phenolphthalein. 

Approved. 

CAMPHOR. 

It is recommended — 

That the methods^ suggested for the determination of camphor in 
pills fiftid tablets be further studied during the coming year. 

Approved. 

MONOBROMATED CABfPHOR. 

It is recommended — 

That the methods^ submitted be adopted as tentative and that further 
study be made of these methods during the coming year. 

Approved. 

MERCURY. 

It is recommended — 

That an associate referee be appointed to study the methods for the 
examination of mercurous chloride, mercuric chloride and mercuric 
iodine already reported to the association, or such methods as may be 
available elsewhere for the purpose of developing a satisfactory method. 

Approved. 

TURPENTINE OIL*. 

It is recommended — 

(1) That the fuming sulfuric acid method be further studied with 
special attention to the preparation of the reagent and to the details of 
the process. 

Approved. 

(2) That the sulfuric-nitric acid method be further studied. 

Approved. 

(3) That additional methods be studied in comparison with the 
methods already studied. 

Approved. 

PAPAIN. 

It is recommended— 

That for the present studies on papain be discontinued. 

Approved. 

I J. Astae. Official Agr . Chemutt», 1922, 5: 544. 

> /did:, 587. 

» /did., 647. 
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ALKAUMms'. 

SnPAIUTlON OF QUtNlNF AMO STRYCaiNmX. 

It is recommended — 

That the method submitted for the separation of quinine and strych- 
nine be made tentative. (First reading.) 

Approved. 

PHYSOSTIQMA. 

It is recommended — 

That the method for the assay of physostigma and its preparations 
be made a tentative method. (First reading.) It was recommended by 
the associate referee that this method be adopted as ofBicial, but it 
differs from the U. S. P. method. 

Approved. 

bxthact of hyoscyamus. 

It is recommended — 

That the method for the assay of extract of hyoscyamus and its 
preparations be made a tentative method. (First reading.) It was 
recommended by the associate referee that this method be adopted 
as official, but it differs from the U. S. P. method. 

Approved. 

IFBCAO* 

It is recommended — 

That the comparajtive study of the volumetric and gravimetric methods 
for the assay of ipecac be continued. 

Approved. 

BELLADONNA UNIMBNT. 

It is recommended — 

That the methods submitted for the assay of the liniment of belladonna 
be further studied. 

Approved. 

STRAMONIUM. 

It is recommended — 

That a study be made on methods for assaying the ointment of stra- 
monium. 

Approved. 

ATROPINE. 

It is recommended — 

That further studies be made on methods for the assay of atropine 
in tablets. 

Approved. 

stbyoknine. 

It is recommended — 

(1) That the method for the assay of strychnine in tablets, including 
the volumetric method, be adopted as an official method. (First reading.) 

Approved. 

1 J. Attoe. Offieial Agr, Cketnvrit^ 1922. 5: 564. 
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(2) That the method for the assay of strychnine in liquids, including 
the volumetric method, be adopted as an official method. (First reading.) 

Approved. 

MORPBINB, COnElNB AND DtACBTYDMORPHINB^. 

It is recommended — 

(1) That the methods for the qualitative and quantitative determi- 
nation of morphine, codeine and diacetylmorphine be adopted as tenta- 
tive methods. (First reading.) 

Approved. 

(2) That these methods be further studied with a view to making them 
official. 

Approved. 

SYNTHETIC PRODUCTS. 

It is recommended — 

(1) That Recommendations 1,2 and 3 under synthetic products for 
192CP be dropped, since Recommendations 2 and 3 have been taken care 
of under other subjects and there are satisfactory methods available 
under No. 1. 

Approved. 

PROCAINE*. 

(1) That the methods submitted be further studied during the coming 
year with a view to making them provisional. 

Approved. 

MEDICINAL PLANTS^ 

The methods for the macroscopic and microscopic identification of 
certain drugs have been reported, with the results of collaborative study 
thereon. Inasmuch as such methods represent a radical departure from 
the practice of this association, it is recommended — 

(1) That these be referred to the Committee on Revision of Methods 
for consideration before any action is taken. The committee, however, 
recommends that these methods should be published in The Journal. 

Approved. 

(2) That the study of volume weight of medicinal plants be continued 
with the assistance of collaborators. 

Approved. 

(3) That the study of the sublimation of plant products be continued 
with the assistance of collaborators. 

Approved. 

> J. A 990 C. OJfkial Agr. ChanuA$. 1922, 5: 573. 

s Ibid.. 1921, 4: 573. 

1922,5:589. 

«/5ui.,5d0. 
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tAirroRiNB. 

(4) That the tentative method for the detection santonine in worm- 
seed be studied by collaborators with the view of making it official. 

Approved. 

POLLEN OEA1N8. 

(5) That the method for the use of pollen grains as a means of identifi- 
cation of plants and plimt products be further studied. 

Approved. 

BITTER TONIC AND TAXAITVE DRUGS'. 

It is recommended— 

(1) That the gravimetric method evolved for assaying the anthra- 
quinone drugs be given a more exhaustive study during the coming year. 

Approved. 

(2) That conjointly with the study of gravimetric assay, the collabora- 
tive work be extended to the colorimetric determinations. 

Approved. 

(3) That the method for estimating aloin be submitted to the associa- 
tion for study and criticism. 

Approved. 

ARSENICALS^. 

It is recommended — 

(1) That the qualitative and quantitative methods submitted be 
adopted by the association as tentative methods, and that they be 
further studied during the next year with a view to their official adoption. 

Approved. 

(2) That the modification suggested by H. Engelhardt, which provides 
for digestion writh potassium permanganate, addition of potassium iodide, 
discharge of liberated iodine by use of sodium sulfite solution, and final 
titration with O.lN iodine solution, be studied during the next year. 

Approved. 

(3) That during the next year the associate referee should study and 
devise methods to determine the arsenic to nitrogen ratio in arsphen- 
amine and neoarsphenamine. 

Approved. 

(4) That methods for the detection of organic sulfur in arsenicals be 
further studied. 

Approved. 

(5) That methods be outlined for the detection of toxicity tolerance 
of arsphenamine and neoarsphenamine. 

Approved. 

^J. Ammc. Official Agr. Chemuis^ 1022, 5: 575. 

* Ibid., 527. 
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SANDALWOOD OIL*. 

It is recommended — 

That the methods submitted and studied by C. W. Harrison for the 
determination of the acetyl value of sandalwood oil be further studied. 
Approved. 

GUMS AND BALSAMS. 

It is recommended — 

That work on gums and balsams carried forward since 1919 be dis- 
continued on account of difficulty of obtaining workers. 

Approved. 

SILVER PROTBINATE8. 

It is recommended — 

That further work be carried out on Method 
Approved. 


ALCOHOL IN DRUGS. 

It is recommended — 

That the method for the determination of alcohol in drugs be further 
studied. 

Approved. 

SPECIFIC GRAVITY TABLES. 

The referee recommended that those portions of the report dealing 
with the specific gravity tables be referred to the Committee on Revision 
of Methods. Your committee, after further consideration, recommends 
that this question be referred to a special committee to be appointed 
by the incoming executive committee. 

Approved. 


CHLOROFORM AND CHLORAL HYDRATE. 

It is recommended — 

(1) That the method for the determination of chloroform be further 
studied. 

Approved. 

(2) That no further work be done on chloral hydrate. 

Approved. 

CINCHONA ALKALOIDS. 

It is recommended — 

That further study be made on the separation of the principal cinchona 
alkaloids. 

Approved. 


> J. Amoc. Official Aftr . ChemUUt 1922 , 5: 545. 
*/6M..543. 
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REPORT OF COMMITTEE G ON RECOMMENDATIONS 
OF REFEREES. 

By R. E. Doouttle (1625 Transportation Building, Chicago, 111.), 

Chairman. 

[Food preservatives (saccharin), coloring matters in foods, metals in foods (arsenic), 
fruit and fhiit products (pectin in fruits and fruit products, moisture in dried 
fruit), canned foods, cereal foods, limits of accuracy in the determination 
of small amounts of alcohol in beers, vinegars, flavoring extracts, 
meat and meat products (separation of meat proteins, de- 
composition of meat products, gelatin), spices, cacao 
products (determination of shelb, methods for 
tile examination of cacao butter), 
coffee, tea, and nitrogen in foods.] 

FOOD PRESERVATIVES. 


SACCHARIN. 

It is recommended — 

(1) That the referee prepare a list of the methods now commonly 
used for the determination of saccharin in food products. 

Approved. 

(2) That the referee conduct collaborative work on those methods 
which yield good results as indicated by previous studies. 

Approved. 

COLORING MATTERS IN FOODS. 

It is recommended — 

(1) That the methods adopted tentatively at the 1920 meeting for 
the examination of coal-tar food colors' be submitted to collaborative 
study during the coming year with a view to their perfection for final 
adoption as official methods. 

Approved. 

(2) That the investigative work on the coloring matters of the common 
fruits and vegetables be continued. 

Approved. 

METALS IN FOODS. 

It is recommended — 

(1) That the modified Penniman method for the determination of 
tin*, be submitted to further collaborative study during the com- 
ing year. 

Approved. 

ARSENIC. 

It is recommended — 

(1) That the H. V. Farr modification of the Gutzeit method for the 
determination of arsenic*, be further studied with a view to 


> J. Auoe. OJfieial Agr. Chemigti, 1922. ft; 


199. 
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simplifying the apparatus and ascertaining the conditions necessary 
for a more accurate determination in concentrations above 20 micromilli- 
grams of arsenious oxide (AS 2 O 3 ). 

Approved. 

( 2 ) That the present tentative Gutzeit method^ for the determination 
of arsenic be studied in comparison with the H. V. Farr modification. 

Approved. 

FRUITS AND FRUIT PRODUCTS. 

PECTIN IN FRUITS AND FRUIT PRODUCTS. 

It is recommended — 

( 1 ) That the referee begin a comprehensive study of the composition 
of fruits used in the manufacture of jam and jelly to determine the 
natural variations and to serve as a basis for interpretation of analytical 
results. 

Approved. 

( 2 ) That further work be done on methods for the determination of 
total sulfur in fruits. 

Approved. 

<3) That the methods submitted by the referee this year be modified 
with respect to the period of boiling in the preparation of sample and 
the elimination of filter paper in the determination of total sulfur, and 
that the methods as modified be subjected to further collaborative 
study during the coming year. 

Approved. 

The referee further recommends — 

(4) That the present method for the determination of alcohol precipi- 
tate be disregarded as it is unreliable. 

Your committee recommends — 

That inasmuch as modifications have been recommended for the 
methods as submitted by the referee this year action on the elimina- 
tion of the method for the determination of alcohol precipitate be post- 
poned until the substitute methods are in form for consideration for 
adoption by the association. 

Report of committee adopted. 

MOISTURE m DRIED FRUIT. 

It is recommended — 

( 1 ) That the method submitted by the referee for the determination 
of moisture in dried fruits* (for dried fruits in general), be adopted 
as an official method (first action) and submitted to further collaborative 
study during the coming year. 

Approved. 

> Auoc. OjOfoial Aar. Chemutt, MwlhodM, 1920. 147. 

* J. Auoe. Official Agr. ChtmUU^ 1922. 6:48. 
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(2) That the method submitted by the referee for the determination 
of moisture in dried apples only be adopted as a tentative method and 
submitted to further collaborative study during the coming year. 

Approved. 

(3) That an attempt be made to determine the moisture in dried 
fruits by some method depending upon a totally different principle as 
the calcium carbide method^ 

Approved. 

CANNED FOODS 

It is recommended — 

(1) That the wording of the methods for the micro-analysis of tomato 
pulp, catsup, pur6e, sauce and paste^ be changed to read as foUows: 

MOLDS.— TBNTATIVB. 

(a) 28, Paragraph 2. 

Place the slide under the microscope and examine with a magnification of about 90 
diameters and with such adjustment that each fidd of view covers 1.5 sq. mm. This 
area is of vital importance and may be determined by adjusting the draw-tube in such 
a way that the diameter of the field becomes 1.382 mm. as determined by measurement 
with a stage micrometer. A 16 mm. Zeiss apochromatic objective with a Zeiss X6 
compensating ocular or a Spencer 16 mm. apochromatic objective with a Spencer XlO 
compensating ocular, or their equivalents, ^all be used to obtain this magnification. 
Uncbsr these conditions the amount of Squid examined is 0.15 cmm. (0.00015 cc.) per 
field. 

YEASTS AND SPORES.— TENTATIVE. 

(b) 29, Paragraph 5, line 4. 

After the expression “1/60 cmm.” insert “(1/60,000 cc.)”. 

BACTERIA.— TBNTATIVX. 

(c) 30 , Paragraphs f and 2. 

Estimate the number of rod-shaped bacteria from the mounted sample used in 29 
but, before examination, allow the sample to stand not less than 15 minutes alter 
mounting. Employ a magnification of about 500 which may be obtained by the use 
of an 8 mm. 2^i88 apochromatic objective with an X18 Zeiss compensating ocular with 
draw-tube not extended, or an 8 mm. Spencer aprochromatic objective with an X20 
Spencer compensating ocular and a tube length of 190, or their equivalents. 

Count and record the number of bacteria having a length greater than 1 )^ times 
their width in an area consisting of five of the small sized squares. Count five such 
areas, preferably one from near each comer of the ruled portion of the slide and one 
from near the center. Determine the total number of rod-shaped bacteria in the 5 
areas and multiply by 480,000. This gives the number of this type of bacteria per cc. 
If a dilution of 1 part of the sample with 8 parts of water, instead of 1 part of the sample 
with 2 parts of the water is used in making up the sample, then the total count obtained 
as above must be multiplied by 1,440,000. Thus far it has proved impracticable to 
count the micrococci {uesent as they are likely to be confused with other bodies fre- 
quently present in such products. 

Approved. 


» U. 8. Bur. Chem. Circ. V7: (1912). 

* A§toe. OjS^ial Agr. ChemiiUt Mwiodtf 1920. 164. 
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(2) That the methods for the micro^analysis of tomato pulp, catsup, 
pur6e, sauce and paste as corrected in wording be adopted as official 
methods. (First action.) 

Approved. 

CEREAL FOODS. 

It is recommended — 

(1) That collaborative work on the determination of cold water 
extract be discontinued. 

Approved. 

(2) That work on the determination of moisture and ash be discon* 
tinued until further research develops more desirable methods. 

Approved. 

(3) That the method submitted by the referee for the determination 
of fat in baked cereal productsS be adopted as a tentative method 
and subjected to further collaborative study. 

Approved. 

(4) That the methods submitted by the associate referee for the 
determination of chlorine in chlorine bleached flours®, be modified 
as suggested in his report and the modified methods subjected to collabora- 
tive study during the coming year. 

Approved. 

LIMITS OF ACCURACY IN THE DETERMINATION OF SMALL 
AMOUNTS OF ALCOHOL IN BEER. 

No report was submitted by the referee. 

It is recommended — 

That these studies be continued. 

Approved. 

VINEGARS. 

No report was submitted by the referee. 

It is recommended — 

That the methods for the determination of glycerol, solids and fixed 
acids be studied by the referee during the coming year. 

Approved. 

FLAVORING EXTRACTS, 

No report was submitted by the referee. 

It is recommended — 

(1) That a study of methods for the analysis of imitation vanilla 
preparations containing large quantities of coumarin and vanillin be 
undertaken. 

Approved. 

> J. Auoc. OJBfieuU Agr, ChemiiiM, 1022, 03. 

*/6uI..68. 
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(2) That the method suggested by Penniman and Randall* for the 
determination of oil in lemon and orange extracts be studied in connection 
with the ofiBcial method. 

Approved. 

(3) That a study of methods for the examination of non-alcoholic 
extracts be undertaken. 

Approved. 

(4) That the method adopted at the 1919 meeting of the association 
as an official method (first action) for the determination of alcohol in 
orange and lemon, extracts consisting only of alcohol, oil and water* 
be subjected to collaborative study with a view to recommendation for 
final action. 

Approved. 

(5) That the official methods for the determination of dtral in orange 
and lemon extracts and in orange and lemon oils* be investigated. 

Approved. 


MEAT AND MEAT PHODUCTS. 

It is recommended — 

(1) That the method for the determination of sugar in meats*, 
receive furtiier study. 

Approved. 

(2) That the modified method reported by the referee for the determi- 
nation of nitrates and nitrites calculated as sodium nitrate*, be 
substituted for the present ferrous chloride method for the determinatimi 
oi nitrates*. 

Approved. 

(3) That the phenoldisulfonic acid method for the determination of 
nitrites and nitrates calculated as sodium nitrate, XX, 12 and 13* be 
changed in the following particulars: 

(a) 12 (b) lines 1, 5 and 7, substitute the word “sodium” for the word 
“potassium”, making these lines read “sodium nitrate” in the place of 
“potassium nitrate”. 

(b) 13, line 13, substitute the word “sodium” fw the word “potassium”, 
making the line read, “Determine the amount of sodium nitrate present 
in the sample by comparison”. 

Approved. 

tj. /ltd. Em. Chan., 1914. II: 926. 

* J. Abmoc. Official Agr. ChemuU^ 192£St, 5: 308. 

’ Auoe. Official Aar. Chcmi$t$t Mcfhotk^ 1020, 201. 

« J. A»$oe. Officica Agr. 1922, 8: 72. 

*f6irf.,74. 

< A»$ofi. Official Agr. Chemutc, MclHodi, 1020, 210. 

'/bid., 211. 
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SEPARATION OF MEAT PROTEINS. 

It is recommended — 

(1) That further work be done concerning the relation of the con- 
centration of acid and protein to the coagulation by salt of protein of 
meat soluble in cold water. 

Approved. 

(2) That zinc sulfate be compared with ammonium and sodium 
sulfates for the separation of meat proteins. 

Approved. 

(3) That further work be done with the sodium chloride and tannic 
acid method to determine all the conditions necessary to give com- 
parable results. 

Approved. 


DECOBfPOSITION OF MEAT PRODUCTS. 

No report or recommendations. 

GELATIN. 

No report was submitted by the referee. 

It is recommended — 

That the tentative methods^ adopted at the 1920 meeting be submitted 
to collaborative study during the coming year with a view to their 
perfection for final action by the association. 

Approved. 


SPICKS. 

It is recommended — 

(1) That the present tentative method for the determination of 
volatile oil in mustard seed^ be made official (final action). 

Approved. 

(2) That consideration be given to the recommendation of the referee 
for 1920 on spices and other condiments to study methods for the examina- 
tion of salad dressings. 

Approved. 

(3) The referee further recommends a modified method for the determi- 
nation of crude fiber in prepared mustard. 

Your committee, in view of the action taken by the association drop- 
ping the official method under Foods and Feeding Stuffs for the determi- 


1 J. Anoc. Omeud Apr. ChemiaU, 1022. 5: 343. 

> A«fO 0 . OijfiSal Apr. Chemida^ MaAoda^ 1920, 259. 
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nation of crude fiber and the substitution therefor of a tentative method, 
recommends that action on the referee’s recommendation be postponed 
and that the referee during the coming year study the newly adopted 
tentative method for the determination of crude fiber in prepared mustard 
and other spices. 

Report of committee approved. 

CACAO PRODUCTS. 

DETERMINATION OF SHELLS. 

It is recommended — 

That the method given in the referee’s report for 1920^ be adopted as 
a tentative method for the quantitative determination of shells 
in cacao and chocolate products and that same be submitted to further 
collaborative study during the coming year with a view to its final 
adoption as an official method. 

Approved. 


METHODS FOR THE EXAMINATION OF CACAO BUTTER. 

It is recommended — 

That further study be given to the methods outlined in the report of 
the referee for 1920* for determining the critical temperature of dissolu- 
tion and to the acetone-carbon tetrachloride test for hydrogenated oils, 
tallows, etc. 

Approved. 

COFFEE 

It is recommended — 

(1) That the Power-Chesnut method for the determination of caffeine 
in coffee* be modified to require the addition of 20 cc. of 10 per cent 
sulfuric acid instead of 10 cc. (line 10) for the half-hour boiling of the 
filtrate from the magnesium treatment and the method as thus modified 
be adopted as official. (Final action.) 

Approved. 

(2) That during the coming year the incoming referee study the acids 
in coffee. 

Approved. 

TEA. 

It is recommended — 

(1) That the Power-Chesnut method for the determination of caffeine 
in tea^ be adopted as an official method. (Final action.) 

Approved. 


» j. 
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(2) That the Bailey- Andrew method^ for the determination of caffeine 
in tea be adopted as an official method. (First action.) 

Approved. 

(3) That the Stahlschmidt method^ for the determination of caffeine 
in tea be dropped. 

Approved. 

(4) That suggestions for further study of the subject of tea be left 
to the incoming referee. 

Approved. 

NITROGEN IN FOODS. 

No report was submitted. 


* J. A»9oe. Official Agr. Chemisltt 1922, 9: 202. 

* A»»oe, Official Agr. ChanUtU, Mi^hods, 1920, 274. 




THIRD DAY. 


WEDNESDAY— AFTERNOON SESSION 

REPORT OF REPRESENTATIVE TO COOPERATE WITH 
THE UNITED STATES PHARMAGOP(EIAL 
REVISION COMMITTEE. 

By L. F. Kebler (Bureau of Chemistry, Washington, D. C.), Chairman. 

A resolution was passed last year by the drug section authorizing the 
appointment of a representative to cooperate with the Committee of 
Revision of the United States Pharmacopoeia. The idea in mind then was 
the appointment of some State official to undertake the work so as to 
identify State bodies with the revision, but the writer was delegated to 
act in the matter and has kept in fairly close touch with the work and 
the progress made so far. 

Since the appointment of the Committee of Revision in 1920 much 
progress has been made by way of outlining general policies to be followed, 
although many of these were formulated at the convention in that year. 

The first important step is the selection of the drugs to be recognized 
by the Pharmacopoeia. This task is the work of the Committee on Scope. 
A large number of drugs have been approved for inclusion in the next 
revision; some are under active consideration and discussion and some 
included in the 9th revision will be deleted. 

Monographs have been written up for some of the drugs to be included; 
others are in course of preparation. The methods of analysis have been 
given in a number of cases. This work, which primarily interests this 
association, is about to cussume definite form and the organization should 
take an active hand. 

In the former edition of the Pharmacopoeia efforts were made to adopt 
the best methods of analysis available. Such methods as had been worked 
out and adopted by this association received some attention, but it is 
believed that they would have received more consideration if this organi- 
zation had been actively identified with the work of revision in some way. 

It is recognized that the alcohol tables contained in the present Pharma- 
copoeia differ in a number of material respects from the alcohol tables 
contained in the Association’s official methods. The method for estimat- 
ing alcohol prescribed for drug products in the Pharmacopoeia differs 
somewhat from the methods outlined for food products. The same is 
true of the method for detecting adulterations in oil of turpentine. The 
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list could be multiplied but the instances of differences cited are sufficient 
to show the need of cooperation and coordination in order to bring about 
a more satisfactory condition for the chemist. It is inadvisable to have 
two official methods of analysis. The methods in the Pharmacopoeia 
are legal under the Food and Drugs Act, and those contained in the 
Methods of Analysis of the A. O. A. G. are made official by regulation. 

It is sometimes contended that the methods in the Pharmacopoeia 
are unworkable; that they are intended for certain classes of people and 
that they do not give the best results or conclusions. It is the duty of 
every analyst to bring to the attention of the Committee of Revision 
of the United States Pharmacopoeia the inaccuracies or shortcomings 
of any methods of analysis or procedure so that they may be adjusted 
or eliminated in the next revision. 

In order to place this work on a more satisfactory basis and to give 
representation to those who most frequently use the methods of analysis, 
both United States Pharmacopoeia and those of the Association of 
Official Agricultural Chemists, it is recommended that a committee of 
five be appointed to represent this association in the matter of cooperat- 
ing with the Committee of Revision of the Pharmacopoeia. By means 
of such a committee a definite working relation can be established between 
this association and the Committee of Revision through its chairman. 
It is believed that such a committee would be able to bring much useful 
information to the attention of the Committee of Revision and be in- 
strumental in having it incorporated into the book which will become the 
legal standard, not only under the Federal law but under State laws. 

Adopted. 

H, C. Lylhgoe: Relative to Dr. Kebler’s report, I have had handed to 
me a copy of a motion made and carried in the drug section, which reads 
as follows: 

In view of the fact that the standards for drugs recognized in the United States 
Pharmacopoeia are legalized by Federal and State laws, it seems advisable that the 
Association of Official Agricultural Chembts should cooperate with the proper com- 
mittees on the United States Pharmacopoeia revbion. I therefore move that a com- 
mittee of three members of thb association be appointed whose duty it shall be to 
cooperate with the offidab of the Committee of the Revbion of the Pharmacopoeia 
with regard to the methods of analysb of drugs, and that the committee be directed to 
report at the next meeting of the association. 

The motion was seconded and carried. 

Later this motion was amended changing the number to serve on the 
committee from three to five, and the chair accordingly appointed the 
following members: L. F. Kebler, chairman; H. C. Lythgoe; H. C. 
FuHer; A. R. Bliss and W, S. Hubbard. 

The amendment was accepted and carried. 
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REPORT OF REPRESENTATIVES ON THE BOARD OF GOV- 
ERNORS OF THE CROP PROTECTION INSTITUTE OF 
THE NATIONAL RESEARCH COUNCIL. 

H, J. Patterson: The following report was prepared by B. L. Hart- 
well, chairman, but the work of the committee has been so limited that 
we invited H. E. Howe of the National Research CounciP to come and 
tell in greater detail of the aims of the institute. 

Since this association has been represented on the Board of Governors 
of the Institute only since June, it is desirable to state that the institute, 
as its name indicates, is concerned with the protection of crops from 
their afflictions, by agencies not interfering with other organized efforts. 

It is managed for the public good, by a Board of Governors of nine or 
more representatives of appropriate scientific societies, together with 
a Board of Trustees from the industries naturally concerned. 

Projects receive consideration, approval and direction by the Board 
of Grovernors after consultation with the Board of Trustees. 

At present the secretary and the treasurer are the same persons who 
hold these offices in the National Research Council. 

The annual dues for scientific members are SI, for industrial members 
$100, and for associate industrial members $10. 

Any funds required for the pursuit of specific projects are secured 
by the trustees of the industrial divisions concerned. 

Some of the work of this association and of the institute will have 
to do with the same projects; the institute with investigations concerning 
the adaptation of materials — such as insecticides and fungicides, for 
example — ^for special purposes, as a basis for claims made by the manu- 
facturers; and the association in connection with the inspection of the 
materials and concerning the validity of the claims which accompany 
the commercial products. 

It seems obvious that one important function of the institute will be 
to act as a clearing house for the transmission of ideas from any interest 
concerned in the economics of vegetable food from the beginning of its 
production to the time of its consumption. 

Until after an opportunity to attend meetings of the institute, your 
committee can not undertake to acquaint you with specific projects, 
but will welcome suggestions needing consideration by the Board of 
Governors. 

H. E, Howe: I am to give you a brief progress report on the Crop Pro- 
tection Institute in which you have representation. This Crop Protection 
Institute came about through a desire of the entomologists and phyto- 
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pathologists for some way in which they could cooperate in certain 
classes of research work with industry. A great many of the men 
concerned were engaged on such work that they could not travel outside 
the confines of their own states, except at their own expense, and it was 
obviously desirable to bring together these gentlemen for various types 
of conferences, particularly with regard to regional research work. The 
manufacturers of insecticides, fungicides and similar materials seemed to 
be quite willing to support progressive work of this kind, but had no 
direct way in which to do it to their own satisfaction. We found upon 
investigation that many of these groups really had never worked 
together, and there seemed to be a little suspicious atmosphere which 
we were anxious to dispel. We endeavored to bring together this group 
first here in Washington, and later in New York City, to decide what 
might be done. At the conference here in Washington Dr. Alsberg, Dr 
Haywood and others, who were interested in the chemical side of the 
problem, were present. We were very glad to bring into this work this 
association and any others who might be interested in the general pur> 
poses that were undeT consideration. I think the constitution and by- 
laws as well as the report of work to date may have reached many of you 
through the first bulletin prepared by the institute. 1 will just read one 
or two paragraphs. 

The purposes of the Institute are: 

(4) To further cooperation between scientific workers and the manufacturers of 
insecticides, fungicides and other similar materials, the manufacturers of appliances 
required for their use, and the manufacturers, packers and shippers of plant, animal 
and other products. 

(5) To assist in the dissemination of scientifically correct information regarding the 
control of injurious insects and plant diseases. 

These paragraphs are preceded by the more important one which is : 

(1) To promote the general welfare through the efficient control of injurious insects 
and plant diseases affecting ail economic and ornamental plants and their products. 

The Crop Protection Institute, therefore, is planned to in no way take 
the place of existing work, but to offer a common forum in which the 
manufacturers — ^that is the commercial interests — and the purely scien- 
tific interests may come together and discuss types of work, state of the 
work now in progress, and to plan research to fit into some particular 
niche. 

In our organization, the affairs are in the hands of a board of nine 
scientific men; there may be more added if necessary. Three of these 
come from the Association of Economic Entomologists, three from the 
American Phytopathological Society, two from the Association of 
Official Agricultural Chemists and one from the National Research 
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CoundL There have bean no meetings of this board since your r^ 
resentatives were appointed. That is why I am making a brief rqmrt 
to you, supplementing theirs. I hope another year you can call upon 
them for a r^>ort of their activities, and that you will learn more of real 
progress than I am able to give you because we are going through the 
organization stage. 

However, during this period of organization the institute has been 
useful. In the field of agriculture it offered its facilities for the presenta- 
tion to the manufacturers of calcium arsenate advice by B. R. Goad, as 
to what is necessary if the program to control the boll weevil through the 
application of calcium arsenate is to be a success. That meeting, held 
in New York, was attended by manufacturers and chemists, and the 
subject was discussed from the standpoint of the entomologist, the 
chemist and the mechanical engineer. Questions of application in- 
cluding machinery, the things that were wrong and the things that were 
most efficient for the application of the dust, and the physical properties 
of calcium arsenate were fully discussed. Manufacturers, in the first 
instance, sent into the South much material that could not be used for 
the purpose; also there was not sufficient information as to the methods 
of application. 

In this instance the Department of Agriculture did not wish to bring 
together officially the manufacturers of these poisons and the manu- 
facturers of the dusting machinery. The institute was very glad to 
ask these people to come together under its auspices, which made it 
quite unofficial, and the entire program was given over to representatives 
of the Department of AgricultiHe who presented these various matters 
as well as the first showing of the film depicting the control of the 
boll weevil. 

The Board of Governors of the institute hoped very much to have at 
this time rather interesting data on a cooperative experiment on dusting 
which it was planned to carry forward in Virginia, West Virginia, Penn- 
sylvania, New York and New Jwsey this year. We wished to get some 
real information on the efficiency of dusting, especially on apples, as 
compared with spraying, but in the spring the frosts, as you know, 
killed most of the fruit, so very little if anything could be done. Under 
the circumstances, there was no use dusting or spraying in these locali- 
ties, so the time has been lost in that particular experiment. The 
Board has also been interested in trying to lay out certain lines of re- 
search which might be carried on in some of the existing laboratories 
and have, at this time, two things particularly in mind. One has been 
the study from the chemical standpoint of sulfur and sulfur com- 
pounds to try to throw light on the use of sulfur as an insecticide. 
The other is the effect climate on the efficiency of sulfur so used. 
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I think there is little more I can tell you concerning the present status 
of the institute. There is to be another meeting of the Board of Gover- 
nors in New York to discuss the work for the coming year and to try to 
lay out a new program. I want to emphasize, in closing, that the Crop 
Protection Institute is purely a cooperative effort in which you have a 
real interest and that it seeks to avoid duplication. Getting together 
for conferences, working out research programs, presenting the result- 
ing data in readable form to those who ought to have it and assisting in 
any way possible in the suppression of injurious insects and plant dis- 
eases are some of our worthy aims. 

W. F. Hand: Dr. Howe has certainly made us a very interesting 
address, and we are glad he could find time to come. 
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REPORT OF SECRETARY-TREASURER FROM 
By G. L. Alsbebo (Bureau of 


RECEIPTS. 

1920 

Nov. 12 Bank balance $ 921.48 

Nov. 15 Depoeited .13 

Dues from 14* Canadian and State institutions received too late for 

inclusion in 1920 report 65.00 

Dues for year 1921 from 38t State, Municipal and Canadian 

organizations 170.00 

2 subscriptions to Journal deposited in Treasurer's account in error. . 9.00 


Total receipts $1 ,165.6 1 


*Due8 from one State deposited in Journal account. 
fDues from four organizations deposited in Journal account. 
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NOVEMBER 15, 1920 to JUNE 21, 1921. 
Chemistry, Washington, D. G.). 


DISBURSEMENTS. 

1920 

Nov. 20 Telephone calls, car fare. New Willard Hotel S 

Nov. 20 Tips, New Willard, 1920 meeting 

Bastian Bros. Co., badges 1920 meeting 

252 at $.21 $ 52.94 

Postage .51 

Insurance .25 

53.70 

Less 1% discount .54 


Dec. 20 The postmaster, Washington, D. C,, box rent, quarter ending 

March 31, 1921 

Dec. 20 Chas. G. Stott & Co., printing 5000 letter heads, 2 boxes thin 
second sheets 

1921 

Feb. 10 Postage 

Mar. 24 The postmaster, Washington, D. C., box rent, quarter end- 
ing June 30, 1921 

A.pr. 7 A. F. Humphreys, stenographic services reporting 1919 meet- 
ing 


Chc)ck 
Amount No. 

1.95 4 

32.00 5 


53.16 6 

2.00 7 

34.96 8 

5.00 9 

2.00 10 

9.20 11 


Total disbursements $ 140.27 

Bank balance 1,025.34 


$1,165.61 
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REPORT OF SECRETARY-TREASURER FROM 
By R. W. Balgom (Bureau of 

RECEIPTS. 

mi 

June 21 Bank balance 11,025.34 

Dues from 14 Federal, State, Canadian and Municipal Organisa- 
tions 96.00 


Total 


11,120.34 
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JUNE 21, 1921, TO OCTOBER 16, 1921. 

Chemistry, Washington, D. C.). 

DISBURSEMENTS. Cbi^k 

1921 Amount No. 

Aug. 29 Cash for postage for mailing programs $ 11.66 13 

Sept. 22 Byron S. Adams for printing 1000 programs, 1921 meeting . . 37.60 14 

Sept. 26 Industrial Printing Co., on account (Journal) 500.00 15 

Oct. 13 Industrial Printing Co., on account (Journa/) 200.00 16 

Oct. 15 Bastian Bros. Co., 410 badges, 1921 meeting 72.03 17 

Oct. 15 Bank balance $ 371.18 

I.ies8 Check No. 17 outstanding 72.03 

299.15 


Total $1,120.34 
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FINANCIAL REPORT ON PUBLICATIONS FROM 
By C. L. Alsberg^ (Bureau of Chemistry, 
RECEIPTS. 

1920 

Nov. 18 Bank balance $ 1,890.44 

Total deposits $ 10,262.^ 

Loss on exchange $ 2.13 

Less redeposited checks 100.00 

Less check returned because of insufficient 

funds 5.00 

107.13 

10,166.69 

$12,046.13 


DETAILED STATEMENTS RELATIVE TO RECEIPTS. 


Journal Subseripiions. 


No. 

Price 

Total 

ordered 

each 

cost 

14 

$5.50 

$ 77.00 

335 

6.00 

1,675.00 

13 

4.40 

57.20 

109 

4.00 

436.00 

55 

3.75 

206.25 

10 

1.50 

15.00 

10 

1.40 

14.00 

6 

1.26 

7.50 


Total $ 2,487.95 

Less loss through exchange f .93 

Total $ 2,487.02 


Methods Subscriptions, 


No. 

Price 

Total 

ordered 

each 

cost 

49 

$5.50 

$ 269.50 

1394 

5,00 

6,970.00 

26 

4.40 

110.00 

70 

4.00 

280.00 


Total 

Less loss through exchange! 

Total 

Total, Journals and Methods 

Plus $16.00 returned because of excess payment. 

Plus bank balance 

Plus dues, 5 institutions 



10,114.69 

1,931.44 


$12,046.13 

^Present address. Food Re8<jarch Institute, Stanford University, Calif. 
tlnclud(« loss on exchange plus difference through over and under subscription. 



1922] alsberg: financial report on publications 163 


NOVEMBER 18, 1920 TO JUNE 18, 1921. 

Washington, D. G.), Chairman, Board oj Editors. 

DISBURSEMENTS. Cii«k 

1020 Amount No. 

Nov. 20 Postage, sending out Methods $ 50.00 42 

Nov. 23 Industrial Printing Co., on account 1,500.00 43 

Nov. 26 N. A. Parkinson, ueight and drayage on Methods 1.18 44 

Nov. 27 Calif. Dept, of Agriculture, refund on excess payment on 

Journal 1.00 45 

Dec. 8 Postage 25.00 46 

Dec. 8 Frederick E. Everett, State House, Concord, N. H., refund 

for excess payment made on Book of Methods 5-00 47 

Dec. 20 Industrial Printing Co., on account 1,000.00 48 

1021 

Jan. 3 Western Union Telegraph Co., reimbursement telegram to 

Doolittle. . .70 49 

Jan. 4 Industrial Printing Co., on account 1,000.00 50 

Jan. 4 Farran's Transfer and Storage, hauling Journals 1.00 51 

Jan. 6 Postage, sending out Methods, etc 50.00 52 

Jan. 11 Industrial Printmg Co., on account 1,000.00 53 

Feb. 8 Postage 5.00 54 

Feb. 8 IJ. S. Post Office, 5,000 S. R. 2c. envelopes . 125.00 55 

Feb. 10 Industrial Printing Co., on account 1,000.00 56 

Feb. 10 Postage, sending out Methods 50.00 57 

Feb. 15 Industrial Printing Co., on account . 1,000.00 58 

Mar. 10 Atlas Powder Co., Philadelphia, Pa., reimbursement for ex- 
press charge on Book of Methods .39 59 

Mar. 12 Industrial Printing Co., on account 1,000.00 60 

Mar. 14 Postage 25.00 61 

Mar. 17 Cleveland Provision Co., reimbursement excess payment 

made on Book of Methods . . 15.00 62 

Mar. 19 Herman Goldberger, overpayment on Journal 1.00 63 

Mar. 23 Postage, sending out Journal circular letters 123.00 65 

Mar. 24 Emanuel Baumgarten, rubber stamps 1.25 66 

Mar. 24 Postage, sending out Mf thods 10.00 67 

Apr. 7 Postage, sending out Methods 10.00 68 

Apr. 21 Postage, sending out Methods 10.00 69 

Apr. 26 N. A. Parkinson, expenses trip to Baltimore 6.10 70 

Apr. 29 Postage, sending out Methods and Manuscripts 10.00 71 

May 3 R. P. Andrews Paper Co., 500 clasp envelopes . . 7.08 72 

May 9 N. A. Parkinson, reimbursement for drayage charges on Vol. 

IV, No. 3 1.00 74 

May 9 Postage, sending out Vol. IV, No. 3 to foreign subscribers. 

Office postage 10.00 75 

May 11 Industrial Printing Co., on account 1,000.00 76 

May 11 Postage, sending out Journal & Methods circular letters. . . . 250.00 77 

May 25 Postage, sending out Methods and Journals 10.00 78 

May 28 N. A. Parkinson, reimbursement expressage charges on 100 

copies Vol. IV, No. 1 1.06 79 

June 2 Postage, sending out Methods and foreign Journals 10.00 80 

June 18 Bank balance $2,732.53 

Less check No. 29 outstanding 1.16 

2,731.37 


$12,046.13 
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FINANCIAL REPORT ON PUBLICATIONS FROM 
By R. W. Balcom (Bureau of Chemistry, 
RECEIPTS. 

1921 

June 19 Bank balance $ 2,731.37 

Total deposits $ 2,861 .83 

Less check returned for discount $ 4.00 

Less redeTOsited checks 20.00 

Less che^s returned because of insufficient 

funds and improperly drawn 10.10 

34.10 

2,827.73 


$ 6,559.10 


DETAILED STATEMENTS RELATIVE TO RECEIPTS. 


Journal Subscriptions, 


No. 

Price 


Total 


ordered 

each 


cost 


19 

S5.50 

S 

104.50 


134 

5.00 


670.00 


10 

4.40 


44.00 


5 

4.20 


21.00 


42 

4.00 


168.00 


28 

3.75 


105.00 


4 

1.60 


6.00 


4 

1.25 


5.00 


Total 



1,123.60 


Less loss through exchange 


.67 


Total 

Methods Subscriptions, 


S 

1,122.83 

No. 

Price 


Total 


ordered 

each 


cost 


7 

$5.50 

$ 

38.60 


270 

5.00 


1,360.00 


11 

4.40 


48.40 


64 

4.00 


216.00 


Total 


..$ 

1,652.90 


Less loss through exchange 


.39 


Total 



$ 

1,652.51 

Total, Journals and Methods 

Plus checks returned because of excess payment. . 


52.39 

1 2,775.34 

Plus bank balance. . 


.... 

2,731.37 

2,783.76 


$ 5,559.10 
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JUNE 19, 1921 TO OCTOBER 15, 1921. 

Washington, D. C.), Chairman, Board of Editors, 

DISBURSEMENTS. 

Chock 

1921 Amount No 

June 29 Postmaster, box rent and key deposit. . . $ 2.20 82 

June 29 Industrial Printing Go., on account . 2,000.00 83 

June 29 N. A. Parkinson, office expenses 25.00 84 

July 8 Industrial Printing Co., 2,880 wrappers for Journal; parcel 

post on 1,000 28.88 85 

July 8 Industrial Printing Co., 1,000 cartons for Methods 26.00 86 

July 11 F. W. Faxon Co., refund on subscription, Lewis Institute 

Library 3.00 87 

July 12 American Railway Express, return of Book of Methods ad- 
dressed to Leon Fisner .46 88 

July 18 Postmaster, deposit for mailing Journals at second-class mail 

rate 25.00 89 

July 19 Dept, of Beverage Inspection, Jefferson City, Mo., refund on 

subscription 3.00 90 

July 21 N. A. Parkinson, expenses trip to Baltimore 6.30 91 

July 28 Industrial Printing Co., on account. 1,000.00 92 

Aug. 5 N. A. Parkinson, office expenses 25.00 93 

Aug. 5 G. E. Stechert & Co., refund on 3 subscriptions Vol. Ill, Nos. 

2~4 included in 1920 report; refund on 3 subscriptions Vol. 

IV, for University of Illinois Library included in July 

report " 21.00 94 

Aug. 5 Puget Sound News Co., refund on subscription for Washing- 
ton University Library . . . . 1.00 95 

Aug. 9 Underwood & Underwood, gloasy print of Dr. Wiley 5.00 96 

Aug. 11 D. Van Nostrand Co., reimbursement excess payment 

Methods 8.00 97 

Aug. 16 Postmaster, 5,000 special request envelopes 125.00 98 

Aug. 22 Chas. G. Stott & Co., Inc., Printing 5,000 letter heads 25.50 99 

Sept. 1 Postage, mailing Journals and Methods 25.00 100 

Sept. 7 R. W. Balcom, reimbursement W. B. & A. Ry. bill of Sept. 3 . . 1.02 101 

Sept. 1 Williams & Wilkins, sent in accordance with letter of Chivers 

& Sons, Ltd., England, dated Aug. 25 5.62 102 

Aug. 25 N. A. Parkinson, expenses to Baltimore 6.20 103 

Sept. 7 Colgate & Co., refund on Book of Methods and Vols. IV & V 15.00 105 

Sept. 12 St. Andrews Biscuit Works, reimbursement excess payment 

Vol. IV 13.77 106 

Sept. 20 G. S. Fraps, reimbursement excess payment Vol. V 1.00 107 

Sept. 20 Postmaster, box rent to Dec. 31 2.00 108 

Sept. 22 Maryland State Dept, of Health, refund excess payment on 

Journal 1.00 109 

Sept. 22 Industrial Printing Co., 5,200 wrappers 38.50 110 

Sept. 22 Industrial Printing Co., on account 1,000.00 111 

Sept. 26 N. A. Parkinson, office expenses 25.00 112 

Oct. 8 Industrial Printing Co., on account 500.00 113 

Oct. 8 R. E. Rose, reimbursement for excess payment on Journal.. . 1.00 114 

Oct. 15 Industrial Printing Co., on account 423.02 115 

Oct. 15 W. O. Emery, payment on back numbers of Journal purchased 

from him 8.00 1 16 

Oct. 15 Bank balance $ 593.65 

Less outstanding checks 431.02 

162.63 


$5,559.10 
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/?. W. Balcom: In connection with the matter of the suit against the 
Williams and Wilkins Company there is a question whether the asso- 
ciation wishes to take any further action in the matter. Briefly, the 
status of the case is as follows: Number 1 of Volume 3 of The Journal 
was the last number published by that company. Owing to some dis- 
agreement the publication was then suspended and was not resumed 
until November, 1919, when arrangements were made with another 
company to do the printing, merely as job work; that is, there was no 
contract except that they agreed to do such work as was given to them. 
They, of course, gave us an estimate as to how much it would cost. 
The former publishers had been handling the subscription list and 
receiving all the subscriptions to The Journal Subscriptions are paid 
in advance, and therefore they received practically all the subscriptions 
to Volume 3 of The Journal They published one number and we pub- 
lished the other three numbers of Volume 3. We felt it was our duty 
to supply the subscribers with the other numbers of Volume 3 as it was 
no fault of theirs that this trouble with the publishers occurred. Dr. 
Alsberg has felt that the Williams and Wilkins Company has about 
$4,000 of the association’s money. The exact amount can not be ascer- 
tained unless we should sue for an auditing. They brought suit for 
damages to the extent of $50,000, that amount being based very largely 
upon future profits which they hoped, or at least pretended to hope, to 
get out of the contract. The question now for the association to decide 
is whether it wants to take any further action — ^that is, legal action — 
in this matter. I have tried to get a little legal advice in the lavSt few 
days. Mr. Frank of the Baltimore office of the law firm representing 
the association advised by phone that although he was not quite sure 
that we were debarred by the statute of limitations from doing any- 
thing, he thought possibly that might stand in the way, but he would 
prepare a written statement. 

That is about the status of the case. It is very problematical as to 
whether we should take any legal action. In the first place, we do not 
know how much money we are entitled to, and in the second place it 
would be costly to attempt to recover it. The association should take 
some action; if it feels that it has not enough information at present to 
decide whether it is advisable to bring a counter-suit or to dismiss the 
matter altogether it is suggested that the matter might be referred to 
the incoming executive committee with power to act in the matter 
because it would liot be well to wait until next year. I am sure the 
chair will be glad to entertain any motion in the matter. 

W, W. Skinner: What do you say the amount involved is? 

Ft, W, Balcom: We do not know, but it is estimated between $4,000 
and $6,000. Whether or not that estimate is anywhere near the truth 
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we can not find out unless we sue for an accounting and ascertain just 
how much we are entitled to. We would have to pay an expert ac- 
countant and his work would be difficult, without doubt, owing to the 
opposition of the company. 

W, W. Skinner: What is the present status of the finances of the 
association? 

ff. W, Balcom: On October 15, considering all our resources, we had a 
deficit of about $950. 

W, W. Skinner: Is there a prospect of liquidating that? 

/?. W. Balcom: A prospect of liquidating that if we do not get any 
money from the Williams and Wilkins Company? We hope to do that, 
but it remains to be seen. 

L. F, Kebler: I do not know the exact relations and feelings that exist 
between this publishing company and this association. It just ran 
through my mind whether or not it would be possible with a new set of 
representatives of this association for one of these representatives to go 
to the company and talk the matter over in a general way, to see if a 
gentlemen’s agreement can not be reached. You can frequently do more 
in that way than you can by litigation. 

H, C. Lylhgoe: I may say that my experience with that company has 
not been satisfactory. I had serious difficulty with them myself and our 
State Department did, too, in regard to our subscriptions. It would, 
no doubt, cost considerable to bring any suit against them and I would 
not care to have this association vote right out and out to bring suit, 
but I think the best thing to do would be to leave this matter with the 
executive committee with power to act. 

W, W. Skinner: I do not believe it is good practice to send good 
money after bad money. I would move, therefore, that the matter be 
left with the new executive committee with the suggestion from the 
association that it probably would be inadvisable to bring suit. 

L. F. Kebler: I second the motion. I do not think Mr. Lythgoe’s 
experience with the company would preclude having a talk with the 
representatives of the company. 

R, W. Balcom: I may say for the information of the members of the 
association that before I learned that the case had been dismissed I 
had already taken steps to see if it were possible to have an interview 
with the company to see how they felt about a compromise. Negotia- 
tions had been started toward that end when I learned that the case 
had been dismissed, but it would seem to me to be entirely practicable 
for some officer of the association to go to them if the association decides 
not to take any further legal action. It would not do to go while that 
question is still pending, but if our representative could tell them posi- 



168 ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS [Vol.VI,No.i 


lively that the association considered the matter closed so far as any 
further legal action was concerned, then it might be possible to make 
them see that it would be to their interest to refund part of the mimey. 
They might not see it that way, but it would do no harm to have such a 
conference. 

W. F. Hand: I hope that if a representative of the assodation has a 
conference with this company he will be successful in his negotiations. 

H. A. Huslon: I think that firm is also engaged in publishing a num- 
ber of other associations’ journals, and many of the men who support 
those journals are also members of this association. A little pressure 
might be brought to bear in that way. 

W. F. Hand: Dr. Huston’s suggestion is a good one. I think the 
present executive committee has already considered that point; we will 
refer it to the new committee. 

The motion that the matter be left with the Executive Committee 
with the suggestion from the association that it probably would be 
inadvisable to bring suit was carried. 

REPORT OF AUDITING COMMITTEE. 

The auditing committee has made as thorough an examination of the 
reports of the secretary-treasurer and of the chairman of the Board of 
Editors as the limited time and their inexperience would permit and 
report that they are correct to the best of their knowledge and belief. 

The committee believes that in view of the fact that the association 
does not have among its members persons with training along the lines 
of accountancy, in the future it would be a better procedure to have 
the treasurer’s accounts audited by a public accountant, provided that 
this can be done writhout too great expense. 

The committee, therefore, suggests that the treasurer be instructed to 
have his accounts audited by a public accountant prior to the 1922 
meeting and submit the auditor’s certificate with his report to the 
assodation. 

Respectfully submitted, 

J. J. T. Graham, 

J. W. Kellogg. 

Auditing Committee. 

Adopted. 

It was moved, seconded and carried that the suggestion of the Auditing 
Committee be referred to the Executive Committee with power to act. 
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REPORT OF COMMITTEE TO COOPERATE WITH OTHER 
COMMITTEES ON FOOD DEFINITIONS^. 

Your committee respectfully submits the following report of the pro- 
ceedings of the Joint Committee on Food Definitions and Standards for 
the period since the 1920 meeting of this association. 

The membership of the committee has been changed by the resigna- 
tion of Carl L. Alsberg and the appointment by the Secretary of Agri- 
culture of W. W. Skinner and R. E. Doolittle as the successors of Messrs. 
Alsberg and Abbott. 

At its meeting last week, the Joint Committee elected William Frear 
to be chairman and A. S. Mitchell to be secretary. 

During the past year the Secretary of Agriculture authorized and 
issued Food Inspection Decisions No. 181 (April, 1921) on cheese stand- 
ards, and No. 182 (September, 1921) on citrus fruits, embodying the 
schedules of definitions and standards for these groups of commodities 
which had earlier been adopted by this association upon the recom- 
mendation of the Joint Committee. 

The committee’s activities for the period just closed have included 
meetings held in Washington, D. C., in November last and in March 
and October of the current year. Hearings were given in January on 
the subject of fruit pies; in March on the subject of potato flour; and in 
October on the subjects of bread and ginger ale. 

At the March meeting, the Executive Committee of the Joint Com- 
mittee made assignments for study of the following subjects: 

Ice cream Julius Horl vet 

Dried and dehydrated fruits and vegetables William Freer 

Meat extracts W. W. Randall 

Non-alcoholic flavors . , , . . W. W. Skinner 

Soy bean flour . C. D. Rowfu'd 

Almond paste . C. D. Howard 

Fruit juices . R. E. Rose 

Extra-phannacopceial dnigs L. E. Sayre. 

The Joint Committee has finally adopted, after full publication to the 
food control officials of the nation and to the trade interests concerned — 
through the medium of the appropriate trade journals — and after careful 
weighing of all representations received as the result of such publication, 
the following schedule of definitions and standards, which it hereby 
submits with the recommendation that you approve the same: 

CANNED CORN. 

Definitions and standards adopted by the Joint Committee on Defi- 
nitions and Standards, October 17, 1921: 

Canned sweet com, canned corn, is the canned vegetable properly prepared from the 
grain of sweet corn (Zea mays L.) of the proper degree of maturity, with or without the 


> PreBented by William Frear. 
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addition of sugar and salt, and with the addition of potable water sufficient to secure 
the consistency proper for the product. 

CANNED SWEET CORN STYLES. 

Cream canned corn is canned sweet corn prepared from corn removed from the cob 
by cutting through the grain and subsequent scraping. It has a creamy consistency. 

Whole grain canned corn is canned sweet com prepared from com removed from the 
cob by cutting in such a manner as to leave the grain substantially entire. 

CANNED SWEET CORN GRADES. 

Fancy canned stoeel corn is the product characterized by superior flavor and prepared 
from young, tender com, the kernels of which are milky or creamy. 

Extra standard canned sweet corn is the product characterized by good flavor and 
prepared from com intermediate in tenderness between that used for the fancy and 
that for the standard grade. 

Standard canned sweet corn is the product characterized by acceptable flavor and 
prepared from reasonably tender com, the kernels of which have reached but not passed 
the dough state. 

Substandard canned sweet corn is canned sweet corn which fails in some respect to 
meet the qualifications of standard grade. 

CANNED TOMATOES. 

Definitions and standards adopted by the Joint Committee on Defi- 
nitions and Standards, October 18, 1921 : 

Canned tomatoes are the canned vegetables prepared from sound, ripe, fresh tomatoes 
(the fruits of Lycopersicum esculentum Mill.) of any red variety or varieties, by thorough 
washing and scalding and by proper peeling, coring and trimming, with or without 
grading, with or without the addition of sugar and salt, and properly sterilized by 
heat. The liquor used for filling the spaces between the fruits prior to sterilization, 
is the pure juice derived from the tomatoes so prepared or from others of the same 
quality and preparation, and does not exceed in quantity that necessary properly to 
process and protect the frait. 


CANNED TOMATO GRADES. 

Fancy tomatoes are canned select tomatoes of uniform red color, free from pieces of 
skin or core, and are, at least for the most part, whole tomatoes, with or without a 
few almost whole tomatoes, and with or without a few large pieces. 

Extra standard tomatoes are canned tomatoes practically free from under-colored 
parts and from pieces of skin or core. Most of the fraits are whole or in large pieces. 

Standard tomatoes are canned tomatoes reasonably free from under-colored parts 
and from pieces of skin or core. 

Substandard tomatoes conform to the definition for canned tomatoes but lack in some 
respect the qualifications of the higher grades. 

FINAL DBFmmpNS AND STANDARDS FOR STRAINED TOMATOES 
AND TOMATO PASTE. 

Definitions and standards adopted by the Joint Committee on Defi- 
nitions and Standards, March 26, 1921: 

Strained tomatoes is the product obtained by straining sound, ripe tomatoes, raw or 
cooked, through a screen that removes skins and seeds. 
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Tomato paste is strained tomatoes concentrated by evaporation, with or without the 
addition of salt, with or without the addition of basil leaf (Ocimum basilicum L.)« with 
or without the addition of pure sodium carbonate or of sodium bicarbonate to neutralize 
a portion of the acidity, and contains not less than twenty per cent (20%) of tomato 
solids determined by drying in vacuo at 70°C. 

Concentrated tomato paste is strained tomatoes concentrated by evaporation, with or 
without the addition of salt, with or without the addition of basil leaf, with or without 
the addition of pure sodium carbonate or of aodium bicarbonate to neutralize a portion 
of the acidity, and contains not less than thirty per cent (30%) of tomato solids detenu > 
ined by drying in vacuo at 70°C. 

Strained tomatoes from trimming stock is the product obtained by straining sound 
peelings, trimmings and pieces from ripe tomatoes through a screen that removes 
skins and seeds. 

Tomato paste from trimming stock is strained tomatoes from trimming stock concen- 
trated by evaporation, with or without the addition of salt, with or without the addition 
of basil leaf, with or without the addition of pure sodium carl)onate or of sodium bi- 
carbonate to neutralize a portion of the acidity, and contains not leas than twenty per 
cent (20%) of tomato solids determined by drying in vacuo at 70®C. 

Concentrated tomato paste from trimming stock is strained tomatoes from trimming 
stock concentrated by evaporation, with or without the addition of salt, with or without 
the addition of basil leaf, with or without the addition of pure sodium carbonate or of 
sodium bicarbonate to neutralize a portion of the acidity, and contains not less than 
thirty per cent (30%) of tomato solids determined by drying in vacuo at 70®C. 

Respectfully submitted, 

William Frear, 

Juuus Hortvet, 

Committee to Cooperate with other Com- 
mittees on Food Definitions, 

Adopted, 

REPORT OF NOMINATING COMMITTEES 

The following names are respectfully submitted: 

President, F. P. Veitch; Vice-President, A. J. Patten. 

Executive committee: H. D, Haskins and R. E. Doolittle. 

Board of Editors: R. B. Deemer. 

Secretary-Treasurer, W. W. Skinner. 

R. W. Balcom, 

H. C. Lythgoe, 

R. N. Brackett. 

Nominating Committee, 

William Frear: I move that the secretary of the association be directed 
to cast the ballot for the officers nominated. 

The motion was seconded and carried. 


^ Prflaented by R. N. Brackett. 
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tv. F. Hand: The secretary will cast the vote of the association for 
the officers named. 

R. N. Brackett: The committee did not understand that this would 
remove Dr. Balcom from the Board of Editors. 

R. W. Balcom: The action of the association has left the chairmanship 
of the Board of Editors to be filled by election. 

R. N. Brackett: The Nominating Committee did not understand that 
that removed Dr. Balcom from the position. If it is the sense of the 
association, I am sure that every member of the committee was favorable 
to Dr. Balcom being retained as chairman of that committee. If you 
want to make it official I will cast the vote over again. 

W. F. Hand: We will make it by unanimous consent. 

R. N. Brackett: While I am on my feet I want to make a resolution. 
In view of the long service rendered to this association by one of its 
members who is no longer with us, a service characterized by faithful- 
ness and exceptional efficiency, during which time he served as secre- 
tary of the association, and in view of his efforts in the successful orgcm- 
ization and establishment of our Journal, a task beset with many diffi- 
culties and requiring more than ordinary ability and tact — and I might 
even add that this gentleman shouldered personally the financial re- 
sponsibility for the project at one stage of procedure — and in view also 
of the active part which he took in the restoration of cooperation between 
the States and the Federal Department in the matter of food definitions 
and standards. 

Therefore he it resolved. That Dr. Carl L. Alsberg be elected an honorary 
life member of this association. By so doing we shall not only recognize 
ability and efficiency, but honor ourselves in honoring him. 

The resolution was seconded and carried by a rising vote. 


REPORT OF COMMITTEE ON RESOLUTIONS*. 

The association has, since its last meeting, lost one member by death. 
Professor Bert Holmes Hite. Your committee recommends the adoption 
of the following resolution: 

Resolved, That by the death of Professor Bert Holmes Hite, Chief 
Chemist of the West Virginia Agricultural Experiment Station, this 
association has lost a distinguished member, one who has rendered 
long and valuable service to his commonwealth, and whose researches 
have produced valuable contributions to chemical knowledge. 

Resolved, That the secretary of the association transmit copies of this 
resolution to the West Virginia Agricultural Experiment Station and to 
Professor Hite’s family. 


> Praented by WaiiaB F^. 
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Resolved, That the Association of Official Agricultural Chemists 
hereby expresses to the Secretary of Agriculture its appreciation of his 
high estimate of the service which is being rendered to the country by 
its members and their fellow chemists, and of his tender of cooperation. 

Resolved, That this association hereby expresses to its president, 
W. F. Hand, its thanks for the courteous, efficient manner in which he 
has conducted the proceedings of the present convention. 

Resolved, That this association hereby expresses to Miss Nellie A. 
Parkinson its sincere appreciation of her efficient work relating to The 
Journal of the association and of the services she has rendered in making 
this convention a success. 

Resolved, That the thanks of this association be tendered to the 
management of the Hotel Washington for the facilities provided and the 
courtesies extended to the association and its members. 

Resolved, That this association endorses the proposal now under con- 
sideration by Congress that, after due notice, the metric system of 
weights and measures be made the legal system of the United States; 
and also, to further the introduction of this system, recommends that 
its members, in the purchase of supplies, designate and describe the same 
in terms of the metric system so far as possible. 

Whereas, The agricultural and other industrial interests of the country 
realize the necessity of a trained chemical personnel and the advantages 
arising from the application of chemical research to all industrial prob- 
lems; and 

Whereas, The research necessary for the solution of agricultural and 
other industrial problems can only be carried on with the aid of a firmly 
established chemical industry; and 

WhereoLs, The development of chemical industry is one of the great 
factors tending toward the future welfare of our country, whether in 
times of peace or in times of war, it is therefore 

Resolved, That the Congress of the United States is hereby urged to 
continue adequate, beneficial legislation until the various chemical 
industries in the United States have become firmly established; and 

Whereas, The members of this association are engaged in the study 
and development of investigational methods as applied to agricultural 
and other industrial sciences, all looking toward the ultimate welfare 
of our country; and 

Whereas, Our association earnestly advocates the promotion of peaceful 
industries and cordial relationships among scientific men throughout 
the world; be it therefore 

Resolved, That this association expresses its hearty endorsement of 
the aims and purposes of the Conference on the Limitation of Arma- 
ments to be held in this city beginning November 11; and be it further 
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Revolted, That it is the hope of the Association of Offidal Agricultural 
Chemists in convention assembled, that the highest aims and purposes 
of the Conference on the Limitation of Armaments may be attained, 
thereby realizing the hopes of the American people and of humanity 
at large. 

Resolved, That the secretary of this association do and is hereby 
instructed to send copies of these resolutions to the chairmen of the 
Congressional Committees convened and to the proper Executive 
ofiBcers. 

Adopted. 


BERT HOLMES HITE 

On October 6, 1921, occurred the death of Professor Bert Holmes 
Hite, chemist and vice-director of the West Virginia Experiment Sta- 
tion. Professor Hite was bom in 1866, received the degree of Master of 
Science from the University of West Virginia in 1890 and attended 
Johns Hopkins University from 1891 to 1895, being a fellow from 1893 
to 1895. He was appointed Chief Chemist in the Experiment Station 
in 1895, Professor of Organic Chemistry in the University of West 
Virginia in 1896, and was made Agricultural Chemist of the State in 
1898 and Vice-Director in the Experiment Station in 1902. He was 
also made chief chemist of the West Virginia Geological Survey in 1898 
and served as consulting chemist of the Baltimore and Ohio Railroad, 
1916 to 1918. During 1918 he did research work for the Ordnance 
Department of the Army. He w£is a member of the American Chemical 
Society, the Electrochemical Society and the Franklin Institute. 

Professor Hite was an untiring worker, and it was seldom that he 
could not be found late at night in his laboratory. Because of his dis- 
like for public attention but few, even of his own townsmen, knew of 
his achievements, but he was an expert on molecular weights, com- 
bustion, soils, and high-pressure researches and in bacteriology. For 
notable achievement in his high-pressure work the Franklin Institute 
recently conferred upon him a medal for research. 

Professor Hite was unusually thoughtful and courteous in his dealings 
with his associates, and his fine qualities of charact^ endeared him to 
all who knew him well. 

His death occurred at Johns Hopkins Hospital, Baltimore, from a 
cancerous condition of the spine. 

H. H. Hanson. 


The Convention adjourned. 


DENNY: ESTIMATION OF STARCH IN PLANT TISSUES 


175 


m2] 


CONTRIBUTED PAPERS. 

METHODS FOR THE ESTIMATION OF SMALL AMOUNTS OF 
STARCH IN PLANT TISSUES. 

By F. E. Denny^ (Bureau of Chemistry, Laboratory of Fruit and 
Vegetable Chemistry, Los Angeles, Calif.). 

While studying the changes in the composition of cantaloupes during 
the ripening period in this laboratory, in following out a suggestion 
made by C. L. Alsberg, it was noted that the development of maturity in 
melons was accompanied by a decided reduction in the starch content 
of the seeds. 

Thus, while seed extracts from immature melons always gave a strong 
positive test for starch by the iodine method, similar extracts from the 
seeds of ripe melons generally gave either a weak test, or one which 
indicated the complete absence of starch. It was desired to measure 
this progressive change quantitatively, in order to determine what 
correlation existed between the stage of maturity of a melon and the 
starch content of its seeds. 

Cantaloupe seed powders, however, were found to contain only small 
amounts of starch. Preliminary tests with ordinary starch methods 
indicated that the starch contents were low, but a dependable estimate 
could not be obtained by their use. It is now known that even very 
immature melons have less than 2 per cent of starch in the seeds, that 
most of the seed samples used in this investigation contained less than 
1 per cent of starch, and that ripe samples contained less than 0.2 
per cent. 

A method was needed that would cover the range from 0 to about 
1 per cent of starch by steps of about 0.1 per cent. The methods here 
described, applied to cantaloupe seed powders, fulfilled this condition 
in a satisfactory manner. Since they seem to be open to further im- 
provement and to offer the possibility of application to other kinds of 
material, they will be described in detail. 

APPLICABILITY OF DIFFERENT STARCH METHODS TO CANTALOUPE 

SEEDS. 

The official acid hydrolysis method* proved to be entirely unsuitable, 
as a certain seed sample showing only a trace of starch by qualitative 
test indicated a starch content of 2.30 per cent by this method, while 
the result with another lot giving a strong starch test was 2.26 per cent. 

> Tlie adrioe and helpful auggeations given by E. M. Chace, under whoee direction this work waa done, 
are acknowledged, as well as the cooperation oi C. G. Church in working out the details of the methods, 
* As§oe, OJS^lai Affr. CkemiaiMt Meihoda, 1920, 95. 
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Thus the method not only failed to distinguish between the two lots, 
but also gave for both starch values that arc known to be too high. 

A modification of the official diastase method^ using taka-diastase 
instead of malt diastase, was also undependable. The results did not 
agree with the qualitative starch-iodide tests. Samples known to 
contain starch required no more permanganate for titrating* than did 
the blank, and samples containing traces of starch gave starch values 
known to be too high. 

Attention was then directed to the starch method proposed by Von 
Fellenberg^. By this method the starch is dissolved in concentrated 
calcium chloride solution, precipitated as starch-iodide, the iodine dis- 
solved and the starch precipitated by alcohol. The starch precipitate 
is then filtered, dried, weighed, ignited, rewcighed and the difference 
taken as starch. The amounts of starch obtainable for weighing by this 
method were too small in the case of cantaloupe seed powders to give 
sufficiently accurate results. As that portion of Von Fellenberg’s 
method which involved dissolving the starch in calcium chloride solu- 
tion, however, was well suited to this material, it was adopted in apply- 
ing the following methods. 

Further progress was made by employing modifications of the method 
described by Long*. According to this method, a measured amount of 
the starch solution of unknown concentration is pipetted into a volu- 
metric flask, together with some potassium iodide solution. A measured 
amount of standardized iodine solution is then added, the starch pre- 
cipitated as starch-iodide, which is filtered off, and washed with potassium- 
iodide solution, and the iodine in the filtrate titrated with standard 
sodium thiosulfate. The values so obtained are compared with similar 
values by using starch solutions of known concentration. 

In attempting to apply this method to cantaloupe seed extracts, 
serious difficulties were encountered. In the first place, even after 
extraction with fat solvents, substances other than starch, that in some 
manner remove iodine from solution, are present in these seed extracts. 
Furthermore, the calcium chloride itself contained substances that 
absorbed iodine. 

These difficulties were overcome by two modifications of Long’s 
method: First, by reversing the procedure and titrating the iodine in 
the starch-iodide precipitate, using the absorbed iodine rather than the 
residual iodine as a measure of the starch; second, by successively re- 
precipitating the starch-iodide, thus obtaining a partially purified starch 
solution to which the Long method could be applied. 

Attempts were made, after separating the starch as starch-iodide, to 
hydrolyze the starch by acid and obtain a measure of the starch by the 

> Aitoc. Qffieml Agr. Methodic 1920. 80. 

« Mm. Leberum. Hyg., 1916. 7: 369. 

» Trans. Kan. Arad. Set., 1916-1917. 28 : 172. 
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reducing power of the dextrose formed. A small amount of starch was 
obtainable in this way from seeds of low starch content, so that the 
reduction produced in Fehling’s solution required little permanganate 
for titration^ This difficulty, however, was overcome by a modifi- 
cation of Scales’ method® which required relatively large amounts 
of thiosulfate for the titration of small quantities of dextrose. 

PREPARATION OF SEED POWDER AND EXTRACTION OF STARCH WITH 
CALCIUM CHLORIDE. 

The seeds were first ground coarsely, extracted with petroleum ether 
at room temperature and dried in an oven at 100°C. The residue was 
then in condition to be reduced to a fine powder by being ground in a 
mill until all the particles would pass through a SO-mesh sieve. The 
mill used was not capable of producing a finer powder with this material. 

From this oven-dry powder, samples (usually 10 grams) were weighed 
out and put in 400 cc. beakers, 15 cc. of water were added and the mix- 
ture was stirred until the particles were wet. One hundred cc. of a 
saturated solution of calcium chloride were added; the mixture was 
slowly raised to the boiling point with occasional stirring, and gentle 
boiling continued for 15 minutes. Then 100 cc. of boiling water were 
added, and after thorough stirring the hot liquid was filtered through 
paper into a volumetric flask (usually 250 cc.). Most of the residue was 
retained in the beaker and was extracted successively with small por- 
tions of half-saturated calcium chloride. On cooling, the final volume 
was made up to the mark. The seed extract so obtained is clear, forms 
no precipitate on standing and is comparatively stable. 

GENERAL DESCRIPTION OF STARCH METHODS USED. 

After the starch was obtained in calcium chloride solution, the follow- 
ing methods were used for its quantitative estimation: 

(1) By removing an aliquot, precipitating the starch as starch iodide under a standard- 
ized set of conditions and titrating the iodine in the starch iodide with standard sodium 
thiosulfate. Values so obtained were then compared with those given by known 
amounts of starch under the same conditions. The method will hereafter be referred 
to as the absorbed-iodine method. 

(2) By removing an aliquot, precipitating the starch with iodine, purifying the 
starch-iodide by successive reprecipitations, regenerating a starch solution by the 
removal of the iodine with thiosulfate, again precipitating the starch as starch-iodide 
under standardized conditions and titrating the residual iodine. This will hereafter 
be referred to as the residual-iodine method. 

(3) By removing an aliquot, precipitating the starch with iodine, hydrolyzing the 
starch with acid and estimating the dextrose formed by the olbcial melliod^ and that of 
F. M. Scales^. This method will be referred to hereafter as the reduction method. 


> Astoe. Official Agr. ChemUtMt Methods^ 1020, 80. 

> J. Ind, Eng, Chern,, 1019, II: 747. 
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Most of the experimental work here reported was done in connection 
with tile first method, only limited observations being made upon the 
other two. 


DRAILS op THB ABSORBBD-lODinB METHOD. 

Inasmuch as the ability to obtain consistent results with this method 
was closely connected with the technique of obtaining the starch-iodide 
precipitate and estimating its iodine content, the procedure used will 
be described in detail, as follows: 

An aliquot waa first pipetted into a centrifuge bottle, the amount taken varying 
from 100 to 400 cc., depending upon the starch content. A preliminary qualitative 
test by iodine in comparison with standard solutions of known starch concentration 
was sufficient to indicate approximately the amount to be used. 

To the liquid in the centrifuge bottle, strong iodine solution (about O.IN) was added 
drop by drop, until a blue color remained on standing several minutes, the object being 
to satisfy approximately the non-starch iodine-absorbing substances present. Then 
for each 100 cc. aliquot, exactly 20 cc. of 0.02N iodine solution were added, the bottle 
was shaken and the mixture allowed to stand (usually overnight). The iodine added 
must be in a sufficient excess (otherwise precipitation will not be produced) and it must 
be exactly the same amount and of the same concentration as that added to the standard 
starch solutions used for comparison. If the iodine added is insufficient to bring about 
precipitation, a smaller aliquot must be taken and made up to 100 cc. with half-saturated 
calcium chloride solution before the addition of iodine. 

The starch-iodide precipitate is thrown to the Ixittom of the bottle by centrifuging 
and the liquor above drawn off. A glass tube drawn to a coarse capillary and con- 
nected with a suction fiask is convenient for this purpose and allows the removal of 
the liquor without disturbing the precipitate. 

Two difficulties were encountered at this point. In a few samples precipitation did 
not take place under these conditions. Such samples were rejected. Usually pre- 
cipitation could be brought aliout by diluting with water and adding more iodine, but 
this operation causes a deviation from the standardized procedure. If data from such 
samples are required, it can be obtained by separating the precipitate obtained in this 
way, removing the iodine by the addition of exactly enough thiosulfate, again dis- 
solving in calcium chloride solution, and following the standardized procedure. The 
cantaloupe seed extracts, however, almost always gave sufficiently good precipitation. 

A second difficulty results from the fact that in practically no case is the precipitation 
absolutely complete. Very fine particles remain suspended in the liquid. These con- 
stitute only a small percentage of the total precipitate, however, and it is believed that 
the error involved in neglecting them is small. To remove them by filtration and 
return them to the main precipitate was not found to be feasible. 

The starch-iodide precipitate was transferred to a hardened filter (12i cm.) by means 
of 25 cc. of potassium iodide solution, containing 10 grams per 100 cc., and this pre- 
cipitate washed with 75 cc. of potassium iodide solution, containing 5 grams per 100 cc. 
These solutions servo the double purpose of removing the excess iodine and at the 
same time holding the starch-iodide in precipitation. (The excess iodine is not com- 
pletely removed by the process, and it was impracticable to bring about complete 
removal. Since the proc^ure is a standardized one, however, it permits a comparison 
of the seed extract precipitate with that of a known starch solution treated in the same 
way.) After filtration was complete, the bottom of the filter paper was punctured 
and most of the starch-iodide washed into a 400 cc. beaker with a jet of water, after 
which the filter paper with the remaining starch-iodide was added. 
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The problem now is to determine the amount of iodine present. This cannot l>e 
done by direct addition of thiosulfate, as the starch-iodide flakes do not break up readih 
and the end-point is not distinct. But if a measured excess of sodium thiosulfate is 
added and the mixture heated, the starch-iodide precipitate is broken up and the 
liberated iodine at once unites with the thiosulfate. The back titration with iodine is 
then a measure of the iodine content of the starch iodide, the starch acting as its own 
indicator. For these titrations, iodine and sodium thiosulfate of 0.005N strength 
were found to be most suitable, one or two drops giving a good end>point. Five to 
15 cc. of thiosulfate were sufficient to give an excess, and the back titrations varied 
from none to al)out 10 cc. of iodine for the aliquots taken. 

A list of titration values obtained by measuring the iodine absorbed by the starch in 
the seed extracts may be secured by this procedure. Such values are then compared 
with values obtained by treating starch solutions of known concentrations in a similar 
manner. 


Table 1. 


Iodine values of standard starch solutions. 




STARCH TAKEN 

IODINE 

POUND 

Ratio: 
Grams Iodine 
Grams Starch 

STANDARD 

NO. 

AUQIJOT 

TAKEN 

Solution 

Gonoeotration 

Gram 

0.005N 

Gram 

A1 

ec. 

100 

gram per iOO ec. 

0.05 

0.05 

ec. 

9.0 

0.0057 

0.11 

2 

100 

0.05 

0.05 

9.0 

0.0057 

0.11 

3 

100 

0.05 

0.05 

9.2 

0.0058 

0.12 

4 

100 

0.05 

0.05 

8.8 

0.0056 

0.11 

5 

100 

0.05 

0.05 

8.7 

0.0055 

0.11 

6 

100 

0.05 

0.05 

9.1 

0.0058 

0.12 

7 

100 

0.05 

0.05 

8.9 

0.0057 

0.11 

B1 

100 

0.04 

0.04 

7.3 

HOlinB 

0.12 

2 

100 

0.04 

0.04 

7.1 


0.11 

3 

100 

0.04 

0.04 

7.2 



4 

100 

0.04 

0.04 

7.2 



Cl 

100 

0.03 

0.03 

5.3 



2 

100 

0.03 

0.03 

5.3 


0.11 

3 

100 

0.03 

0.03 

5.2 


0.11 

4 

150 

0.03 

0.045 

8.2 


0.12 

D1 

100 

0.02 

0.02 

3.0 


0.10 

2 

100 

0.02 

0.02 

3.0 


0.10 

3 

100 

0.02 

0.02 

3.1 


0.10 

4 

150 

0.02 

0.03 

5.4 


0.12 

5 

200 

0.02 

0.04 

7.0 

0.0044 

0.11 

6 

200 

0.02 

0.04 

6.5 


0.10 

El 

200 

0.01 

0.02 

3.6 

0.0023 

0.12 

2 

200 

0.01 

0.02 

3.6 

0.0023 

0.12 

3 

150 

0.01 

0.015 

2.5 

0.0016 

0.11 

4 

400 

0.01 

0.04 

7.2 

0.0046 

0.12 

FI 

400 

0.0075 

0.03 

4.6 

0.0029 

0.10 

2 

400 

0.0075 

0.03 

4.7 

0.0030 

0.10 

G1 

200 

0.0050 

0.01 

1.3 

0.0008 

0.08 

2 

200 

0.0050 

0.01 

1.4 

0.0009 

0.09 

3 

200 

0.0050 

0.01 

1.4 

0.0009 

0.09 

4 

200 

0.0050 

0.01 

1.3 

0.0008 

0.08 

5 

400 

0.0050 

0.02 

2.8 

0.0018 

0.09 

6 

400 

0.0050 

0.02 

2.9 

0.0018 

0.09 

HI 

400 

0.0025 

0.01 

M 

0.0007 

0.07 

2 

400 

0.0025 

0.01 

1.2 

0.0008 

0.08 
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IODINE VALUES OF STANDARD STARCH SOLUTIONS. 

Pure cantaloupe starch would have been preferable for standards of 
comparison. This tissue, however, contains such small amounts of 
starch and the grains are so minute that it would be impossible to obtain 
a sufficient quantity in the required state of purity. Since it was neces- 
sary to use another form of starch, potato starch was selected. A 
quantity of purified potato starch, whose purity was found by test to 
be 96.83 per cent, was obtained. 

Starch was weighed out to make a solution containing 0.05 gram per 
100 cc. when dissolved in calcium chloride in a manner similar to the pro- 
cedure previously described. From this solution as a base, dilutions 
were made to produce the concentrations shown in Table 1, Column 3, 
the starch in each case being in half-saturated calcium chloride solution. 

The solutions so obtained were slightly opalescent but transparent. 
They stood for weeks without the formation of a precipitate, although 
small particles which did not completely dissolve were noted. The 
question of the completeness of the solubility of the starch in calcium 
chloride is not important here, however, inasmuch as the aliquot taken 
in each represented a certain proportion of the original starch, and 
therefore could be directly compared with an unknown sample under 
the same conditions. 


Table 2. 


Average value of starch-iodine ratio. 


ALIQUOT TAKEN 

STARCH IN SOLUTION 

IODINE RBQmRED 

STARCH>IODlNB RATIO 


gram per iOO ee. 

ae. 


100 

0.05 

9.0 

0.11 

100 

0.04 

7.2 

0.12 

100 

0.03 

5.25 

0.11 

150 

0.03 

8.2 

0.12 

100 

0.02 

3.0 

0.10 

150 

0.02 

5.4 

0.12 

200 

0.02 

6.8 

0.11 

200 

0.01 

3.6 

0.12 

150 

0.01 

2.5 

0.11 

400 

0.01 

7.2 

0.12 

400 

0.0075 

4.65 

0.10 




Average . .0.11 


From such standard solutions aliquots were taken and treated by the 
procedure already described for the seed extracts. The titration values, 
expressed in cubic centimeters of iodine corresponding to different ali- 
quots of different starch standards, are shown in Table 1, Column 5, 
and the ratios of the iodine absorbed to the starch used are shown in 
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the last column. Table 2 is a summary of the data in Table 1 for th(‘ 
standards A to F, inclusive. Standards G and H had starch iodide pre- 
cipitates too small in volume and deviated too far from the condition of 
proportionality between the starch taken and the iodine absorbed. 

Attention is further directed to Fig. 1 in which the results are shown 
graphically. The black lines are lines of proportionality between the 
iodine and starch and correspond to the ratio 0.11, i. e., = 0.11. 

Backward extension of all the black lines will be found to pass through 
the origin. The crosses represent the average values obtained from 
Table 1 and show to what extent the values found correspond with the 
average ratio found in Table 2. 


m CEKT STinCB II SEED POfOqER 



FIG. 1-VARIATlON IN RELATION OF STARCH TAKEN AND IODINE ABSORBED. 


Examination of the data in Table 1 and of the graph in Fig. 1 shows 
that strict proportionality between the iodine absorbed and starch 
taken was not found. Generally the ratio is high for the higher con- 
centrations and low for the lower concentrations. This fact is no doubt 
connected with the volume of the starch iodide produced. Thus when 
the quantity of starch iodide is too low, too much iodine is removed by 
the washing process; and for the large amounts of starch-iodide, rela- 
tively too much iodine is retained. 

It will be noted, however, that within narrow ranges the ratio is 
approximately constant, e. g., from 0.03 to 0.06 per cent for the 100 cc. 
aliquot, and from 0.01 to 0.03 per cent for the 150 cc. aliquot, etc. It is 
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interesting further to note that while the 100 cc. aliquot of 0.02 per 
cent starch solution falls below the line of proportionality, it is probably 
not caused by experimental error as may be seen from the agreement 
of duplicates for it in Table 1. 

In applying the data from results on cantaloupe seed extracts, titra- 
tion values that fell upon the black lines were converted into weights of 
starch by substitution in the equation = 0.11. For titration 

values falling upon the dotted lines, however, calculations were made 
by interpolation on the graph, the percentage of starch in solution 
being read from the bottom scale and the percentage of starch in the 
seed powder from the top scale. The percentage of starch in the 
seed powder was calculated on the following basis: 100 cc. of the seed 
extract correspond to 4.0 grams of seed powder. 

VALUE OF THE STARCH-IODINE RATIO. 

The value of this starch-iodine ratio, 0.11, may now be compared with 
that found by others. Taking a typical case from the results reported 
by Andrews and Goettsch\ 8.08 grams of starch united with 0.518 gram 
of iodine, a ratio of 0.064^. Mellanby* carefully determined the point 
at which iodine and starch could be added in such proportions that 
neither starch nor iodine would appear in the filtrate. In a typical 
case, 0.087 gram of starch took up 0.0068 gram of iodine, giving a ratio 
of 0.078^ Long found that 0.00125 gram of starch removed 0.000254 
gram of iodine, a ratio of 0.203^. It is pointed out by Mellanby, how- 
ever, that two reactions are involved here: First, a quantitative one in 
which starch reacts chemically with iodine, forming a definite chemical 
compound; and second, “that the starch-iodide thus formed is a lyo- 
phobic suspensoid colloid, which adsorbs iodine from solution according 
to the recognized laws of adsorption”. 

Therefore the quantity of iodine taken up by a given amount of starch 
depends upon the concentration of the iodine with which it is in contact. 
When an excess of iodine is present, an additional amount will be 
adsorbed by the starch iodide precipitate. In all the experiments here 
reported, an excess of iodine was present (in fact, necessarily so, in 
order to produce precipitation), and an excess of iodine was always 
present in the starch-iodide precipitate. Hence values higher than 
Mellanby’s for the ratios would be expected. The conditions in these 
experiments differed from those of Mellanby, in two other respects, 
namely, (1) much more dilute starch solutions were used, and (2) the 
starch was in soluaon, not in water but in half-saturated calcium chloride. 

* J. Amer. Chem. Soe., 1902 , 24 ; 865 . 

2 Caloalations ware made by the author. 

•Biockem. J., 1019 , 13 : 28 . 

* Calculations were made by the authcnr. 
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DUPLICATE DETERMINATIONS ON SEED POWDERS BY THE 
ABSORBED-IODINE METHOD. 

Duplicate samples of 10 grams were weighed out from cantaloupe 
seed powders. They were selected to exhibit the range of starch con- 
centration found in this material. Thus, Lot INo. 442 shows starch 
percentages at the upper limits; Lot No. 413B was a seed powder of 
low starch content and Lot No. 453 was intermediate in its starch content. 

Each sample was carried through the procedure described, and the 
results show the sum of all of the errors of the process. (See Table 3.) 
Thus the titration values for 413B varied from 4.7 to 6.1, and the per- 
centage of starch in seed powder calculated from the iodine titrations 
varied from 0.33 to 0.43. J'For Lot No. 453 these values varied from 
5.5 to 6.6 and from 0.52 to^O.62, respectively. 

Table 3. 


Duplicate determinations on seed powders by the absorbed-iodine method. 


ixyr 

NO. 

AUQUOT 

TAKBN 

IODINE 

TITllATION 

BTARCE 

In Solution 

FOUND 

In Seed Powder 



CC. 

t/ram per fOOcc 

per cent 

442 


8.3 

0.047 

1.18 

442 


7.8 

0.044 

1.10 

442 

100 

7.9 

0.045 

1.20 

442 

100 

7.7 

0.043 

1.08 


Average 

7.9 


1.14 

413A 

200 

8,4 

0.048 

0.60 

413A 

200 

7.8 

0.044 

0.55 


Average . 

8.1 

0.046 

0.58 

413B 

200 

4.9 

0.014 

0.35 

413B 

200 

4.7 

0.013 

0.33 

413B 

200 

5.0 

0.014 

0.35 

413B 

200 

6.1 

0.017 

0.43 

413B 

200 

5.5 

0.016 

0.39 

413B 

200 

5.0 

0.014 

0.35 


Average . . . 

5.2 

0.015 

0.37 

463 

150 

6.4 

0.024 

0.60 

453 

150 

5.5 

0.021 

0.52 

453 

150 

6.1 


0.68 

453 

160 

6.6 


0.62 

453 

150 

6.6 


0.61 

453 

150 

6.3 


0.59 

463 

160 

6,4 

0.024 

0.60 

453 

150 

6.2 

0.024 

0.58 

453 

160 

6.1 

0.023 

0.68 

453 

150 

! 

6.0 

0.023 

0.67 


Average . . . 

6.2 

0.024 

0.68 
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A consideration of the data in Table 3 permits a rough approximation, 
at least, of the errors involved. Since the calculations are based on the 
iodine titration values, the variations in these values are the ones to be 
considered. The average iodine value for Lot No. 453 is 6.2; the prob- 
able error of a single observation is 0.2; the probable error of the mean of 
10 observations is 0.06 and the probable error of the mean of two ob- 
servations is 0.14. Hence the percentage error in using a single sample 
is — ^ 2 -^ , or about 3.3 per cent, and if duplicate samples were taken 
the error would be or 2.3 per cent. If the average starch con- 

tent of the sample is 0.58 per cent, the error of a single sample, expressed 
in percentage of starch in seed powder, is 3.3 per cent of 0.58 per cent, 
or 0.02 per cent, giving an error of 2 in the second decimal place. 

In considering the results from Lot No. 413B, if the objection is made 
that the number of samples is too small to justify the calculation of the 
probable error, at least the average deviation of a single sample — which 
in this case is 0.4 — may be determined. The percentage error of a 
single observation is thus found to be or 7.7 per cent. Seven 

and seven-tenths per cent of 0.37 is 0.03, giving an error of 3 in the second 
place when the results are expressed in the percentage of starch in the 
seed powder. Considering the results of Lot No. 442 in the same man- 
ner, the percentage error of a single sample is 2.5 per cent, giving an 
error of 3 in the second place on the basis of the percentage of starch in 
the seed powderi. 

Many more such duplicate determinations would be necessary to 
obtain an accurate idea of the amount of the error involved in the 
method. In the work with cantaloupe seed powders, the results were 
thought to be sufficiently accurate to permit the expression of the starch 
content to the nearest 0.1 per cent. 

ESTIMATION OF ADDED STARCH. 

To weighed amounts of seed powder, weighed amounts of starch 
were added. The two samples (seed powder plus starch, and seed 
powder only) were carried through the process, and the iodine value of 
the check subtracted from that of the lot containing added starch. 
The amount of starch corresponding to the excess iodine was then 
calculated and compared with the weight of starch added. The results 
are shown in Table 4. Favorable results were found in Lots I, II and 
V, and unfavorable results in III and IV. But it may be pointed out 
that the quantity of starch used was small (particularly in Lot IV), in 
which case an error of a small amount of starch gives a large percentage 
error. The results in Table 4 seem to justify the belief that about 
85-95 per cent of the added starch is recoverable in this way. 

* A further error not taken into account here resulta from uncertainty aa to the aoouraoy of the atarch- 
iodine factor, 0.11. 
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Table 4. 


Estimation of added starch. 




EXPERIMENT NUMBER 



1 

11 

III 

IV 

v 

Starch added to seed powder, grams . . . 

0.1225 

0.0770 

0.0640 

0.0174 

0.0986 

Volume of solution and aliquot taken . . ^ 
Iodine titration (excess of total above 

500-150 

250-100 

250-150 

260-100 

250-100 

seed powder alone) cc. 0.005N . . . 

6.1 

5.0 

5.6 

1.5 

6.6 

Starch equivalent in aliquot taken , grams 

0.035 

0.029 

0.032 

0.009 

0.038 

Total starch found, grams 

0.117 

0.072 

0.0,53 

0.023 ; 

0.095 

Percentage of added starch found . . 

95 

94 

83 

132 

97 


COMPARISON OF DUSTASE AND ABSORBED-IODINE METHODS ON 
CANTALOUPE SEED POWDERS. 

Three seed powder lots containing percentages of starch among the 
highest found for cantaloupe seeds and one seed powder containing 
only a trace of starch were treated by both the diastase method' and 
the absorbed-iodine method. The following procedure was used for 
the diastase method: 

Two duplicate lots of seed |)Owder were taken; the first was f^eiatinizod in boiling 
water and taka-diastase added. After the enzyme action had proceeded for 36 hours 
at 35*^0., the liquid was filtered off, an aliquot hydrolyzed and the reducing power of 
an aliquot of this determined. The value so obtained is given under the heading 
“total reduction of aliquot” in Table 5. The duplicate lot of seed powder was treated 
exactly in the same way except that no taka-diastase was added, and the seed powder 
was not gelatinized but merely allowed to remain in water at 36°C., when it was filtered 
and an aliquot hydrolyzed as before. The value thus obtained is given under the 
heading “reduction due to non-starch substances” in Table 5. In addition, a sample 
of diastase solution equal in amount to that used with the seed f>owder was carried 
through the process in order to make the proper correction. Thus, in Table 5 the item 
“reduction due to starch only” is obtained by subtracting the redm^tion due to dias- 
tase alone and reduction due to non-starch substances from the total reduction. The* 
dextrose value of the permanganate solution was obtained by titration against known 
concentrations of pure dextrose, and starch <‘alculatcd from dextrose b> the factor 0.9. 

The percentages of starch found by the diastase method are shown in 
Table 5, and with them for comparison the results given by the absorbed- 
iodine method on the same powders. Although the agreement is not 
very satisfactory, more confidence is placed in the values given by the 
absorbed-iodine method than in those by the diastase method. 

Thus, in Lot IV, the result with the diastase method seems too high, 
inasmuch as a qualitative test indicated only a trace of starch, while an 
iodine test on a starch standard of the indicated concentration gave a 
much stronger color. Additional evidence is found by comparing the 
diastase results of Lots III and IV. The starch content of the tissue in 


1 Assoc. Oiflcial Agr. ChemisiSt Methods, 1920, 05; 80, par. 29. 
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Table 5. 


Comparison of diastase and absorbed^iodine methods. 


TKRATMBNT OF POWDER BY DIASTASE METHOD 


LOT mJMBER 



I 

II 

111 

IV 

Seed powder taken, pams 

Total reduction of afiquot, cc. KMn04 

5.0 

6.2 

5.0 

7.0 

6.8 

7.8 

6.4 

4.8 

Reduction due to non-starch substances, cc. 
KMn04 

3.5 

1.9 

0.2 

0.1 

Reduction due to diastase alone, cc. KMn 04 . ■ . 

1.7 

3.4 

3.4 

3.6 

Reduction due to starch only, cc. KMn04 

1.6 

2.5 

2.8 

1.1 

Dextrose in aliquot, grams 

0.0082 

0.01285 

0.0144 

0.00565 

Starch in aliquot, grams 

Starch in entire sample, grams 

Percentage of starcdi by aiastase method 

0.0074 

0.0115 

0.0129 

0.00500 

0.0555 

0.0867 

0.0981 

0.0375 

1.11 

1.40 

1.96 

0.54 

Percentage of starch by absorbed-iodine method. 

1.88 

1.45 

1.40 

0.15 


Lot III ranked among the highest of the samples analyzed, while that of 
the tissues in Lot IV was among the lowest. Yet the difference between 
them is represented by only 1.7 cc. of potassium permanganate. The 
difference between two such extremes could not be accurately separated 
into graded steps by the diastase method. 

COMPARISON OF DUSTASE AND ABSORBED-IODINE METHODS ON OCA 

TISSUE (Oxalis tuberosa). 

At the time of these experiments, the amount of staich in oca tissue 
was being estimated in this laboratory by a modified official diastase 
method, using taka-diastase instead of malt diastase, and some samples 
of this tissue were tadken for comparison by the absorbed-iodine method. 
The results are given in Table 6. 


Table 6. 


Comparison of diastase and absorbed-iodine methods on oca tissue. 




EXPERIMENT NUMBER 



1 I 


II 

Sample of plant powder taken, grams 

1.0 

0.1900 

Extract make up to volume, cc 

250 

250 

Aliquot taken, cc 

12.5 

25 

50 

75 

Iodine titration in aliquot, cc 

6.0 

13.3 

5.4 

8.4 

Iodine found in aliquot, grams 

0.0038 

0.00844 

0.00343 

0.00533 

Starch equivalent in aliquot, grams 

0.035 

0.077 

0.031 

0.049 

Total starch found in sample, grams 

0.70 

0.70 

0.155 

0.163 

Percentage of starch, dry powder basis 

70 

77 

81.6 

85.8 

Percentage of starch, fresh tissue basis 

10.8 

12.0 

12.6 

13.2 

Percentage of starch found by official diastase 

1 




method 

11.62 
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The average of the results from the absorbed-iodine method is close 
to that found by the official methods but the variation with the differ- 
ent samples and different aliquots of the same sample is large. The 
average deviation of a single sample is about 8 per cent of the value 
obtained by the diastase method, and when the true value is, say, 11.62 
per cent, an error of 8 per cent, which amounts to about I per cent, 
would be too large for accurate results. 

Since the dry powder contained relatively many times as much starch as 
the cantaloupe seed powder, small portions only could be taken for starch 
extractions, and small aliquots for precipitation of starch-iodide. Hence 
the errors of the method were multiplied many times. Thus, the error 
in Experiment I is 40-80 times, and that in Experiment II 60-100 
times that involved in the cantaloupe seed powder procedure. 

Apparently the method is not well suited to tissue containing large 
amounts of starch for which material the results are only approximate. 
One feature of the method, however, recommends it for use in such 
cases, namely, the necessity of drying the tissue and making a pre- 
liminary extraction to remove the sugars is avoided, thus shortening 
the time required to estimate the starch in a sample. It is possible 
that the procedure could be modified to increase its accuracy and make 
it applicable to such tissues. 

RESULTS WITH THE RESIDUAL-IODINE METHOD. 

Starch was precipitated from six samples, of 100 cc. each from a seed 
extract by adding iodine. (In this case, the exact amount of iodine added 
is of no importance, provided it is sufficient to produce precipitation.) 
The starch iodide precipitate was thrown to the bottom of the bottle by 
centrifuging. In order to apply the principle involved in Long’s resi- 
dual iodine method, it was necessary to partially purify the starch- 
iodide and remove from it the non-starch iodine absorbing substances 
in the seed extract, and also to remove most of the excess calcium chlo- 
ride which absorbs iodine. 

F(U* this purpose the liquid above the precipitate was removed by 
suction, 100 cc. of distilled water added, the bottle shaken, and strong 
iodine solution added until an excess of iodine was present (indicated 
by the brown color of the foam in the bottle). When this precipitate 
settled, it was centrifuged again and the liquid removed by suction. 
This process was repeated once more and the precipitate washed into 
a 100 cc. volumetric flask. 

To remove the iodine present in order that a measured amount of 
standard iodine could be added later, small quantities of thiosulfate 
were added and the liquid heated. By adjustment with iodine and 


> DetarminattoiM were made by C. G. Church. 
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thiosulfate, a point was reached when the solution of starch was found 
to have an excess of neither. 

To the starch solution, 10 cc. of 10 per cent potassium iodide and 
20 cc. of 0.02N iodine were added, and the volume made up to 100 cc. 
After standing, the precipitate settled and the entire contents of the 
flask were poured upon a filter paper. The precipitate was not washed 
but the iodine in an aliquot of the filtrate was titrated with thiosulfate. 
The titration values obtained were as follows: 12.5, 13.1, 13.6, 14.4, 
13.8, 13.8; average 13.5. 

It is impossible to calculate the starch percentages from these data, 
because no determinations of the values obtained by known amounts of 
starch under similar conditions were made. The values in Table 1 
can not be used because the precipitation was produced and the pre- 
cipitate handled under a widely different procedure. Time to obtain 
values for another set of starch standards was lacking. 

At present the results of duplicates upon the same seed extracts are of 
most interest, and the figures here reported indicate that this modifica- 
tion gives promise of affording the basis for a satisfactory method. The 
average deviation of the titration values from the mean is 0.5 cc., which 
is less than 4 per cent of the mean. 

It was not realized until late in the course of the work that this modi- 
fication could be made, and sufficient work upon it was not done. The 
procedure here described could be improved and made more accurate 
in the following way: The final addition of iodiiie and precipitation of 
the starch should be carried out in a centrifuge bottle with a volumetric 
graduation. After being made up to the mark and thoroughly shaken 
occasionally after precipitation begins, the bottle should be centrifuged 
and an aliquot drawn off the top for titration, the errors of filtration thus 
being avoided. Known amounts of starch standards may be treated in 
the same way and comparisons made. 

The residual-iodine method is less convenient than the absorbed- 
iodine method because of the extra work involved in re-precipitating 
and centrifuging. 

RESULTS OF DETERMINATIONS BY REDUCTION METHODS. 

The results of the estimation of the starch in the starch-iodide pre- 
cipitate by copper-reduction methods are shown in Table 7. Lot 
No. M. S. represents a seed extract containing relatively large amounts 
of starch, while Lot L. S. contained only small amounts of starch. Four 
aliquots of 100 cc. each were taken from Lot M. S. and 6 aliquots of 
200 cc. each from Lot L. S. The starch in each was precipitated by 
adding an excess of iodine and the precipitate obtained at the bottom of 
the bottle by centrifuging. This precipitate was purified by repre- 
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cipitation after the addition of water and iodine in order to remove 
non-starch reducing substances. 


Table 7. 

Duplicate determinations by reduction methods. 


LOT 

NO. 

TITRATION 

VALUES 

STARCH IN 

SEED POWDER 

LOT 

NO- 

TITRATION 

VALUES 

STARCH IN 

SEED POWDER 

Perman- 

ganate 

Thio- 

sulfate 

Perman- 

ganate 

Method 

Scales 

Method 

Perman- 

ganate 

Thio- 

sulfate 

Perman- 

ganate 

Method 

5k»iles 

Method 


ee. 

cc. 

per cent 

per cent 


cc. 

cc. 

per cent 

per cent 

M. S. 


14.9 

1.16 

1.21 

L. S. 

1.2 

3.3 

0.14 

■r 

M. S.; 

4.4 

15.6 


1.28 

L. S. 

1.1 

4.7 

0.13 

mt ' 

M. S.l 

3.6 

14.2 


1.15 

L. S. 

1.2 

5.7 

H IB 


M. S.i 

3.5 

14.0 


1.13 

L. S. 

1.2 

5.4 








L. S. 

1.5 

5.7 

Kila 

K itM 






L. S. 

1.1 

4.5 

0.13 

0.18 

Avge 

4.1 

14.7 

0.95 

1.19 


1.2 

4.9 

0.12 

0.20 


Found by absorbt'd-iodine method 1.20 Found by absorbed-iodine method 0.28 


The precipitate was collected in a 100 cc. volumetric flask and thio- 
sulfate added to break up the starch-iodide and react with iodine. By 
adjustment with iodine and thiosulfate, a point was reached at which 
the liquid had an excess of neither. Concentrated hydrochloric acid 
was added to make 2 per cent by weight and hydrolysis carried out for 
3 hours on a boiling water bath. The acid was neutralized with sodium 
hydroxide and a slight excess of sodium carbonate was added to pre- 
cipitate the small amount of calcium present. The volume was adjusted 
at 100 cc. and filtered. Aliquots of the filtrate were taken for copper 
reduction. 

From Table 7 it will be noted that two methods were employed: (1) 
The ordinary Fehling’s solution was used for reduction, and the cuprous 
oxide formed was titrated with standard potassium permanganate; 
(2) Scales’ method modified by using 0.02N iodine and thiosulfate for 
titration, 20 cc. of the sugar solution and 25 cc. of the resigent for re- 
duction, The flame was adjusted to produce boiling in 4| minutes, 
and the boiling continued for 3 minutes. This procedure was standard- 
ived with pure dextrose. 

Table 7 gives the results of the duplicate determinations upon the 
same seed extract and the results of the absorbed-iodine method. The 
expectation that this method would give less variable results than the 
absorbed-iodine method was not supported by the data. The average 
deviations are from 4 to 8 per cent of the mean, which is not an improve- 
ment over the results by the absorbed-iodine method. 

The estimations by the Scales method gave higher values than were 
obtained by the permanganate method. The reason for this is not 
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known, but it is apparent that the Scales method is more sensitive than 
the permanganate method. Thus the titration ranges between the two 
lots of seed extracts were from 4.9 to 14.7 cc. with the Scales method, 
and from 1.2 to 4.1 cc. by the other; furthermore, the end-point of the 
titration with the Scales method is more distinct. 

The percentage of starch in seed powder, calculated from the data 
by reduction methods, is lower than that found by the absorbed-iodine 
method. This may be explained as follows: (1) Not all the starch was 
dissolved in calcium chloride and hence not enough dextrose was repre- 
sented to account for the original starch; (2) some of the starch was 
lost because peui; of the starch-iodine was carried away from the pre- 
cipitate by suction; (3) some of the dextrose was destroyed by the 
process of hydrolysis. 

To obtain an estimate of the amount of starch which can be recovered 
in this way, the following experiment was conducted: 0.2411 gram of 
pure starch was dissolved in calcium chloride in the usual way and 
carried through the procedure already described. The dextrose was then 
estimated and from it the starch represented by that amount calcu- 
lated’. This was 0.2161 gram, which is 89.6 per cent of the original 
starch taken. If the percentage values in Table 7 are corrected on the 
basis that the amount found is equivalent to 89.6 per cent of that origi- 
nally present, the values for the permanganate method become respect- 
ively, 1.06 and 0.14 per cent and the values by the Scales method 
become 1.33 and 0.22 per cent. 

In this connection it should be stated, however, that whether or not 
all the starch was dissolved in calcium chloride is not a factor in the 
absorbed-iodine method, inasmuch as the aliquots taken in the standard 
determinations represented a certain proportion of the total starch 
originally taken. 

COMPARISONS OF THE THREE METHODS. 

From the experience so far gained, it is believed that the absorbed- 
iodine method is the most convenient as results are obtained by it in the 
shortest time. The reduction method (using the Scales modification), 
although tedious, gave promise of being improved to give greater sensi- 
tivity, since the range from 0 to 1.0 per cent can be split up into more 
distinct steps by means of it than by the others. The residual-iodine 
method exhibits the possibility of being intermediate in both respects. 

SUMMARY. 

A starch method that would cover the range from 0 to about 1.0 per 
cent starch by steps of about 0.1 per cent was needed. The methods 
here descrited, applied to cantaloupe seed powders, fulfilled this con- 
dition in a satisfactory manner. 


' Aaioe. Official Agr, Chemitic, MeOioda, 1020, 
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The principal method used consisted essentially in dissolving the 
starch in concentrated calcium chloride solution, precipitating the starch 
under a standard set of conditions, titrating the iodine taken up by the 
starch, and comparing the values thus obtained with those given by 
known amounts of starch under the same conditions. 

In other methods tried in a limited way, the starch was measured 
not by the iodine absorbed, but by the residual iodine left after absorp- 
tion, and the starch present in the starch iodide was estimated by copper 
reduction methods after hydrolysis with acid. 

Detailed descriptions of the methods are given, together with the 
results obtained by their use under different conditions, and suggestions 
as to their improvement and applicability to other kinds of tissue. For 
the present it is recommended only for tissues containing small amounts 
of starch. 

ANALYSIS OF LICORICE ROOT AND LICORICE EXTRACT. 
By Percy A. Houseman (Mac Andrews & Forbes Co., Camden, N. J.). 

The analytical methods proposed for licorice root and extract have 
the defects which frequently apply to the analysis of plants and plant 
products — their incompleteness often prevents a correct judgment of 
the quality of the material under examination. 

Fairly satisfactory methods have been developed for glycyrrhizin, 
sugars, starch and gummy matters, etc., but little has been done toward 
developing quantitative determinations of the less desirable constitu- 
ents of licorice root and extract, viz., the resins and bitter substances. 

A licorice extract made from Oriental licorice root may easily contain 
twice as much glycyrrhizin as one from Spanish root, and yet the for- 
mer is of less desirable taste owing to the larger amount of bitter sub- 
stances which it contains. 

Interest has naturally centered around the sweet principle of licorice 
root (glycyrrhizin), since this substance has not yet been found in com- 
mercial quantity in any other plant, and it is chiefly responsible for the 
characteristic taste of licorice. 

In a very exhaustive article, Linz^ has considered all the noteworthy 
contributions to licorice analysis since the earliest ones of Pfaff and 
others, which dated from about 1800. He subjected twenty-seven 
methods for the determination of glycyrrhizin to experimental investiga- 
tion and accepted only the method which was originally published by 
the author of this paper. 

Linz particularly condemns the method proposed by Tschirch and 
Erikson, and in this the writer entirely agrees with him. Linz then 


> Arth, Pham., 1016 . 2 $ 4 : 66 . 904 . 




192 ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS [VoL VIyNo.2 


passes on to the examination of licorice root and again accepts the 
writer’s method as the only satisfactory one for the determination of 
glycyrrhizin in the root. He states: “Houseman’s method seems to 
give quantitative yields of the glycyrrhizic acid, with a high degree of 
purity of the latter”. 

The writer, therefore, feels justified in publishing this paper as a 
summary of his investigations on licorice root and extract, which have 
been reported in a series of papers^ and in bringing them up to date 
with the results of later experience. This is done in the hope of in- 
ducing other workers to carry on analytical work on licorice, and es- 
pecially to contribute methods for the assay of bitter principles in the 
root and in the extract, for the separation of starch from gummy mat- 
ters, etc. 

ANALYSIS OF LICORICE ROOT. 

The methods for moisture, total ash, ash insoluble in hydrochloric 
acid (sand and dirt), crude fiber and sugars require no special comment, 
being carried out according to the accepted methods of the A. 0. A. C.® 
Resins are determined by extraction with ether. Bitter substances are 
extracted by cold absolute alcohol. 

GLTCntRHIZlN. 

The licorice root is ground to pass a 20 or 30 mesh sieve, dried at low temperature 
to moisture content of not more than 2 % and the resins extracted from 3 grams of 
powdered and dried root with ether. This may be done in the extraction apparatus 
of the Joint Rubber Insulation Committee* or in a 100 cc. centrifuge tube by stirring 
three times for 15 minutes each with 75 cc. portions of ether. The two procedures 
give identical results and the latter avoids the necessity of drying and washing a thimble. 

The root from which the resins have been extracted is dried to remove ether and is 
stirred in the 100 cc. centrifuge tube with 75 cc. of 75% (by volume) alcohol. The 
75% alcohol remains on the root not less than three hours, preferably overnight. The 
tube is then centrifuged for 5 minutes at 1500 R. P. M. The clear solution is poured 
off into a flask, the sediment stirred up with a second portion of 75 cc. 75% alcohol, 
centrifuged again, the liquor poured off and a third similar treatment given with 75% 
alcohol. The combined three liquors are evaporated just to dryness from a steam 
bath and the alcohol recovered. A vacuum is preferred towards the end. The resi- 
due in the flask is dissolved in 10 cc. of hot water and the solution filtered through a 
small filter paper into a centrifuge tube with a mark at 20 cc. The flask and filter 
paper are washed and the volume made to the 20 cc. mark. 

The filtrate is cooled to 15®C., and the glycyrrhizin is precipitated with 3 cc. of 10% 
(by weight) sulfuric acid. The tube is allowed to stand in the ice-box overnight and 
is then packed in cracked ice for half an hour. The tube is centrifuged for half a min- 
ute, and the clear liquid is poured off. The precipitate is stirred up with 5 cc. of ice- 
water saturated with ether, centrifuged again for half a minute, and the clear liquid 
poured off. The sediment is again stirred up with 5 cc. of iced ether-water, centri- 
fuged, and the clear liquid poured off as completely as possible. The tube is kept 

» Am. J. Pharm., 1912, 84: 531; 1016, 88*. 97; 1921. 93: 481. 

* Asfoe, Official Agr. ChemiiU^ MethodCt 1020. 

» J. Ind. Eng. Chem., 1914, 6: 75. 
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cold throttgliout the operation and all the glycyrrhizin is retained in the tube. Thirty 
cc. of warm 96% alcohol are added to the washed glycyrrhizin in the tube. This solu- 
tion is retained to be united later to the second precipitate of glycyrrhizin. To get 
this, the liquor and two washings, obtained as above, are combined and neutralized 
with ammonia, evaporated to about 6 cc., transferred to a centrifuge tube, made to 
10 cc., cooled and precipitated with 2 cc. of 10% sulfuric acid. After standing in the 
ice-box overnight, the tube is packed in ice for half an hour, centrifuged, and the clear 
liquor poured off. The glycyrrhizin is stirred up with 5 cc. of iced etJier-water, centri- 
fuged half a minute, and the liquor poured off. A second washing with ice-cold ether- 
water is given, using 3 cc. The precipitated glycyrrhizin is dissolved in 10 cc. of warm 
95% alcohol. Both portions of dissolved glycyrrhizin are then filtered through a 
70 mm. No. 40 Whatman paper into a weighed glass dish. A small amount of gummy 
matter not soluble in 96% alcohol remains on the paper. The tubes and pai)er arc 
washed with warm 95% alcohol and the washings added to the dish. Two drops of 
6% ammonia are added to neutralize any traces of sulfuric acid. The solution in the 
dish is then evaporated to dryness and the glycyrrhizin weighed, after drying at 100®C. 
overnight. When a more rapid method of analysis is desired, each portion of precipi- 
tated glycyrrhizin may be allowed to stand for 3 hours instead of overnight. The 
difference in the result is hardly appreciable. 

The glycyrrhizin weighed is fairly pure and there seems no practicable 
method of purifying it further, at any rate for technical-analytical pur- 
poses. The process of redissolving the glycyrrhizin in dilute ammonia 
and reprecipitating with sulfuric acid does not achieve a very notable 
increase in purity and is coupled with unavoidable losses. In the 
method described above, it is considered that the losses due to solubility 
of glycyrrhizin in ice-cold ether-water are about balanced by the im- 
purities in the glycyrrhizin weighed. 

TREATMENT OF LICORICE ROOT WITH SOLVENTS. 

(1) Petroleum Ether extracts less than 1 per cent of a semisolid grease 
of bitter taste and unpleasant odor. On long standing, needle-shaped 
crystals, which are insoluble in ether and may be crystallized from warm 
benzene or chloroform, are deposited. The crystals have not been 
further examined. 

(2) Chloroform. When a chloroform extract of licorice root is evap- 
orated, a mixture of colorless crystals with a yellow fatty substance is 
obtained. The latter is removed with ether, and the crystals are puri- 
fied by crystallizing from chloroform. The yield of pure crystals was 
0.1 per cent. 

(3) Ether, used after petroleum-ether, removes from licorice root 
from 1.5 to 5.0 per cent of resins; roots from Spain, Italy, Greece, Ana- 
tolia and Mesopotamia yield the lower figures and those from Russia, 
Syria and China the higher. No glycyrrhizin is removed by ether. 

It is of interest to note that the resins are confined to the bark of the 
root. 
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(4) Akchol. Cold 95 per cent alcohol imioves no glycyrrhizin from 
licorice root, the glycyrrhizic acid being present as calcium and potas- 
sium salts. After the resins are removed by ether, cold 95 per cent 
alcohol yields about 8 to 11 per cent of extracts, consisting chiefly of 
bittw principles, together with a small amount of sugars. The gly- 
cyrrhizin may then be quantitatively rmnoved by C(dd 75 per cent 
by volume alcohol, but it is found advisable in practice to omit a pre- 
liminary extraction with 95 per cent alcohol, because it does not seem 
to lead to a purer glycyrrhizin, and has the disadvantage of leaving the 
latter, when finally precipitated, in a granular form in which serious 
losses during the subsequent washing with ice-cold ether-water cab 
hardly be avoided. The same objection applies to preliminary extrac- 
tion with absolute alcohol (hot or cold), and to alcohol to which a small 
quantity of ammonia has been added. The preliminary removal of 
resins with ether does not have this objectionable feature and is de- 
sirable. For these reasons ‘the quantitative procedure already outlined 
has been adopted. 

The glycyrrhizin so prepared is of a light brown color, has an intensely 
sweet taste and is evidently nearly pure. The amount usually varies 
from 6 to 10 per cent of the root, Spanish and Italian roots giving the 
lower figure and Oriental roots the higher. One sample of Anatolian 
root examined showed no less them 13 per cent of glycyrrhizin. Most 
of the figures published in the literature for glycyrrhizin in licorice root 
are decidedly too low. The glycyrrhizin extracted by dilute alcohol, 
after resins and bitter principles have been removed by ether and 05 
per cent alcohol, forms a very satisfactory material from which to pre- 
pare the pure, white glycyrrhizin described by Tschirch and Cederberg* 
and Tschirch and Gauchmann*. It may be noted that no glycyrrhizin 
is found in that part of the licorice plant which grows above the ground. 

Saponin. A haemolylically active saponin occurs in the inner bark 
of the root, but not in the outer bark, nor in the central part of the root. 
The presence of a saponin may be shown by evaporating to dryness a 
75 per cent alcohol extract of the root, treating the dry extract with 
cold water, and testing in the regular way with sheep- or ox-blood. 

Asparagin has also been found in licorice root in small quantity, as 
well as a number of sugars. 

Tannins. Tests with hide powder show that only a very small amount 
of tannin is present in licorice root. 

A yellow dye is present in the root which dyes silk a pale, but fast, 
yellow. The root is percolated with hot water, the solution evaporated 
to dryness and the residue extracted with absolute alcohol. The alco- 
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hol is evaporated and the dry extract treated with hot water. This 
aqueous solution dyes silk yellow. 

ANALYSIS OF LICORICE EXTRACT. 

This analysis comprises moisture, ash, matters insoluble in cold water 
and in hot water, starch and gums, glycyrrhizin and sugars. 

Mailers insoluble in cold tuater. 

Two grams of the licorice mass are weighed into a small copper-gauze basket, which 
is suspended in a 100 cc. centrifuge tube. The tube is nearly filled with cold water, 
and when the paste is completely disintegrated (after about 18 hours) the basket is 
agitated, washed and removed. The contents of the tube are whirled in an electrical 
centrifuge for 10 minutes at about 1500 R.P.M. The clear liquor is poured off, and 
the sediment stirred up with fresh water and whirled in the centrifuge for a further 
10 minutes. The liquor is again discarded, and the sediment is washed into a weighed 
glass dish and evaporated. The residue, dried in an oven at 100~105®C. for 24 hours, 
is weighed. 

The proportion of water-insoluble material increases markedly with the 
age of a licorice paste containing 25 per cent moisture. A sample showing, 
say, 5 per cent when freshly made, is likely to give double that figure 
when a month or two old, due to deposition of insoluble starch. This 
increase is much smaller on a licorice mass containing less than 20 per 
cent moisture. 

Matters insoluble in hot water. 

Two grams of licorice mass are placed in a 150 cc. beaker, boiled for 5 minutes with 
80 cc. of water and the solution transferred to a 100 cc. centrifuge tube. The tube 
and contents arc centrifuged for 10 minutes at 1500 R.P.M., the liquor poured away, 
and the sediment washed into the Insaker and boiled 5 minutes with 80 cc. of water. 
The centrifuging is repeated, the liquor discarded again and the sediment washed into 
a weighed glass dish, evaporated, dried and weighed. 

STARCH, GUMS AND GLYCYRRHIZIN. 

The procedure for glycyrrhizin follows closely that given for root, but 
since most of the resins are left in the spent root in the process of manu- 
facture, it is not necessary to extract with ether, as is done in the determi- 
nation of glycyrrhizin in licorice root. 

Two grams of licorice extract in a 100 cc. centrifuge tube are allowed to stand over- 
night with 15 cc. of water at room temperature. The mass is then stirred until com- 
pletely disintegrated; 15 cc. of 75% (by volume) alcohol and 53 cc. of 95% alcohol are 
added from a buret with stirring, to precipitate the starch and gums. This gives a 
mixture containing 76% (by volume) alcohol when the licorice extract contains 26% 
moisture. After standing not less than 3 hours, the tube is centrifuged for 5 minutes 
at a speed of about 1500 R.P.M. The clear solution is poured off into a flask, the 
sediment is stirred up with 75 cc. of 76% (by volume) alcohol, centrifuged again and 
the clear solution is poured off. The sediment is stirred up a second time with 75 cc. 
of 76% alcohol, centrifuged, and the solution is again poured off. The precipitated 
starch and gums are washed into a tared dish, dried and weighed. The combined 
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three liquors are then treated in the same manner as those from licorice root, except 
that in precipitating the first (main) fraction of glycyrrhudn, the aqueous solution is 
made up to 30 cc. instead of 20 cc. 

A weaker alcohol than 75 per cent should not he used, as some starch 
and gums then escape precipitation. A stronger alcohol should also 
not be used, as it has been found that 80 per cent alcohol actually pre- 
cipitates a little glycyrrhizin with the starch and gums in some cases. 

It is more important to obtain all the glycyrrhizin even at the expense 
of a slightly low figure for starch and gums, than to obtain all the starch 
and gums at the expense of a slightly low figure for glycyrrhizin. 

A comparison of the glycyrrhizin content of root with that of the 
commercial extract made therefrom shows clearly that considerable 
decomposition of glycyrrhizin occurs in the treatment of licorice root 
with boiling water. 

P. Bertold* claims that the glycyrrhizin in licorice extract was reduced 
from 19.22 per cent to 12.03 per cent when “ordinary” water was used 
to extract the root instead of distilled water. This claim for the harmful 
effect of hard water seemed so extravagant that his results were checked, 
using distilled water, Camden (N. J.) city water, and artificially har- 
dened water, the latter being saturated with calcium and magnesium 
carbonates and with calcium sulfate, while carbonic acid gas was bub- 
bled in. 

All the results were calculated to the basis of 25 per cent moisture in 
the licorice extract and were as follows: 

Per Cent 

Glycyrrhwin in Eztreet 


Root extracted with distilled water 20.4 

“ ** Camden city water 19.8 

“ “ “ artificially hardened water 19.5 


These results show that within experimental error there is practically 
no loss of glycyrrhizin when “ordinary” water, instead of distilled water, 
is used to extract licorice root. 


SUGARS. 

Sugars are determined in a portion of the original licorice mass, using 
normal lead acetate and following the official method of the A.O.A.C.’ 

SUMMARY. 

Analytical methods are given for licorice root and extract, with fur- 
ther remarks on various constituents extracted by solvents and not 
determined quantitatively. 

> Giom, ehim. ind. applkata^ 1921, 3: 400; CAem. Aturir.^ 1922, 16: 2573. 

* Auoc. O^ial Agr. Chemialt, Methodi, 1920, 73. 
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VARIATIONS IN THE CONCORD GRAPE DURING 
RIPENING. 

By H. A. Noyes, H. T. King and J. H. Martsolf^ (Mellon Institute of 
Industrial Research, Pittsburgh, Pa.). 

A leading grape juice concern makes routine determinations of sugar 
in the Concord grape as it ripens. These analyses, previous to 1920, 
were stopped as soon as factory pressing of grapes commenced. In 
only a few instances were samples taken from the same vineyard; there- 
fore no predictions could be made from the incomplete data as to how 
grapes would ripen in an off year or what their composition would be 
the latter part of the pressing season. 

The work reported in this paper is a part of that undertaken to find 
out how to manufacture a more uniform Concord grape juice. The 
literature on the changes in composition of the Concord grape shows that 
the analytical results obtained in the laboratory are more uniform than 
those obtained in factory practice. The figures given are practically 
a complete record of analyses where daily changes were made in factory 
operation to give the best juice. As the analyses during 1919 showed 
no regularity additional data were procured in the two following years 
under different conditions of growth and maturity. Since temperature 
changes in the factory process are necessary as the pressing season 
advances, the relative differences in the same sample of grapes when 
analyzed entire, pressed out cold or pressed out hot give data on the 
changes in composition during ripening as well as a basis for adjusting 
factory operations with fruit in different degrees of maturity. 

The season of 1920 was wet and cool, and many growers in the Chau- 
tauqua and Erie grape belt were of the opinion that grapes would not 
reach a satisfactory sugar content for the manufacture of grape juice. 
A study of the factory records for previous years showed that grapes 
had not appreciably increased in sugar content after the first of Octo- 
ber. Results of analyses of the Concord grape at different stages of 
ripening have been reported by W. B. Alwood^ and the following col- 
laborators of the United States Department of Agriculture: B. G. Hart- 
mann, L. M. Tolman, J. R. Eoff, M. J. Ingle, S. F. Sherwood, J. 0. 
Carrero and T, S. Harding. The figures obtained by these workers 
were more uniform than those obtained by analyzing daily samples of 
grape juice during a factory pressing season but were from scattered 
vineyards and covered irregular intervals of time. 

To get detailed information as a basis for future work, two vineyards 
were selected in the town of Westfield, New York, for the taking of 


^ Baaed on a paper presented before the Division oS Agricultural and Food Chemlslry at the meeting 
held in Rooheater.^ Y., April, 1921. 

* U. S. Bur. Chem. Bulla. 140 : (1911); 145 : (1911). U. S. Dept. Agr. Bulls. 335: (1916); 452 : (1016); 
456 : (1918). 
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special sets of grape samples from the time the grapes began to show 
color until the harvest was completed. Both vineyards were mature; 
one had received good care during the seasons of 1919 and 1920, had a 
high yield and was in good balance of fertility, while the other had had 
average care and bore a representative (average) crop for 1920. 

A certain part of each vineyard was set apart for sampling, and no 
grapes were harvested from these sections until after all the season's 
samples were taken. Three times a week — Monday, Wednesday and 
Friday mornings — samples were obtained. A series of vines where the 
fruit appeared to be in an average state of ripeness for that date was 
chosen. From eight to ten pounds of grapes were picked and brought 
to the laboratory. Analyses were started immediately and the results 
reported are averages for both vineyards. 

EXPERIMENTAL WORK. 

In 1919 grapes were of uniformly high quality throughout the grape 
belt and a large number of factory experiments were started with the 
idea of improving commercial grape juice by employing new methods of 
processing. As checks on this work several five-gallon samples of each 

Table 1. 


Analyses of faciory-mn grape juice, 1919, 


DATE 

StlOAIIS 

ACIDS AS 

TABTARIC 

TANNING AND 
COLOniNG XATTBH 

1919 

per cent 

per cent 

per eenl 

9~23 

16.09 

0.975 

0.303 

9**25 

15.99 

1.045 

0.352 

9-27 

16.56 

1.062 

0.332 

9-29 

16.74 

0.984 

0.418 

9-30 

16.45 

1.002 

0.311 

10-1 

16.70 

0.946 

0.364 

10-2 

16.75 

0.937 

0.344 

10-3 

16.81 

0.951 

0.315 

10-4 

17.14 

1.011 

0.325 

10-6 

16.69 

0.892 

0.299 

10-7 

17.00 

0.886 

0.344 

10-8 

16.49 

0.901 

0.303 

10-9 

17.38 

0.886 

0.323 

10-10 

17.02 

0.892 

0.303 

10-11 

16.62 

0.920 

0.354 

10-13 

17.21 

0.886 

0.336 

10-14 

16.77 

0.897 

0.342 

10-16 

16.82 

0.879 

0.375 

10-16 

16.94 

0.883 

0.321 

10-17. .. . 

17.17 

0.849 

0.317 

10-18 

17.60 

0.812 

0.313 

10-20 

16.24 

0.821 

0.297 

Average 

16.73 

0.923 

0.331 

High 

17.60 

1.062 

0.418 

Low 

15.77 

0.812 

0.299 

Variation .... 

1.83 

0.260 

0.119 
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day’s regular factory production of grape juice were set aside for observa- 
tion. The results of tests made on these samples are shown in Table 1 . 

Table 1 shows that there is no regular systematic change in the com- 
position of grape juice pressed at different times during a regular factory 
pressing season of approximately twenty days. This may be surprising 
to some since it might be expected that the grapes would get uniformly 
sweeter or uniformly less acid each day as the season progressed. 

The general tendency is for sugars to increase and for acids to de- 
crease when the grapes are left on the vines. Tannin and coloring matter 
are problems for future study, but it is certain that the substances 
affecting these determinations are not uniform throughout the season. 
For example, if tannin formation and liberation is proceeding one way, 
if a certain class of coloring matter is proceeding another way, and if 
these two are associated in any way with sugar and bitartrate formation, 
irregular results will follow. 

In 1920 investigations were undertaken from three different angles, 
as follows: 1, That of the whole fruit; 2, the cold-press juice; 3, the hot- 
press juice. The determinations made on the whole fruit were average 
weight of the individual berry, moisture content and sugar content. 
Both the hot and cold juices were analyzed for total acids, tannin and 
coloring matter, and sugar. Records were made of Brix readings and 
those other regular determinations which are usually either made or 
calculated. 

METHODS OF PROCEDURE. 

Whole grapes , — The average weight per berry was determined by 
weighing 100 berries immediately after picking from the stems. Mois- 
ture was determined by weighing 10 average berries on an analytical 
balance, crushing them in a tared container and drying at lOO^C. to 
constant weight. Sugar was determined by the reduction methods 

Preparation of juice , — Two lots of stemmed grapes were macerated. 
One lot was pressed at room temperature and the juice was known as 
cold-press; the other lot was heated for five minutes at 145°F. before 
pressing. This was known as the hot-press juice. In 1920 all pressing 
was done by hand*, and the results secured by previous workers'* led to 
the belief that a representative juice was obtained. In 1921 a small 
hand press was used. After being brought to room temperature the 
juice samples were analyzed for sugar, total acids, and tannin and 
coloring matter, using the regular official methods^ 

Table 2 shows that — 

(1) There was no great variation in the weight of the berry as ripen- 
ing advanced. 

^ Ataoc. OJfickU Agr. Chemiah, Meihods^ 1920, 155. 

> U. 8. Bur. ChMn. Bull. 145 : (1911). 

» Uaiv. Calif. Pub., 1918, 3: 103. 

* Auoe. Official Agr. GhemitU^ Methods^ 1020, 153. 
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Tabub 2. 


Analysei of grapes and cold-- and hot-press juke on different dates, i920. 


DATE 

ORAPBB 

COLD>PllBSB jrUICB 

HOIHPRBSS JinCB 

W^ht 

Berry 

Mdature 

Sugar 

Sugar 

Acid 

Tannin 

and 

Coloring 

Matter 

Sugar 

Acid 

Tannin 

and 

Coloring 

Matter 

1920 

fframs 

per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

per eenf 

9-13 .... 

3.22 

86.82 

7.89 

9.22 

1.89 

0.043 




9-16 .... 

3.02 

84.32 

7.72 

9.52 

1.66 

0.027 




9-17 .... 

2.95 

84.03 

9.10 

10.61 

1.43 

0.066 




9-20. ... 

2.74 

83.86 

10.61 

11.99 

1.30 

0.041 

12.09 

1.63 

0.208 

9-22 .... 

3.13 

84.70 

9.57 

11.77 

1.40 

0.039 

11.70 

1.81 

0.164 

9-24 .... 

3.06 

82.04 

13.34 

13.44 

1.35 

0.063 

13.12 

1.61 

0.176 

9-27 .... 

3.23 

82.42 

12.90 

13.20 

1.37 

0.062 

13.25 

1.65 

0.144 

9-29 .... 

3.01 

83.06 

11.10 

12.99 

1.18 

0.038 

13.14 

1.44 

0.168 

10-1 

3.00 

84.44 

10.69 

12.94 

1.00 

0.039 

12.97 

1.29 

0.141 

10-4 

3.34 

83.37 

10.97 

13.44 

1.09 

0.053 

13.49 

1.33 

0.149 

10-0 

3.16 

82.03 

13.25 

13.40 

1.10 

0.033 

15.21 

1.37 

0.116 

10-8 

3.08 

81.70 

12.59 

14.02 

0.95 

0.044 

14.25 

1.31 

0.169 

10-11 .... 

3.03 

82.63 

12.81 

13.15 

1.03 

0.047 

13.94 

1.30 

0.160 

10-13 .... 

3.40 

81.61 

12.94 

14.82 

1.02 

0.061 

14.47 

1.22 

0.141 

10-16 .... 

3.07 

81.53 

13.40 

15.06 

0.98 

0.064 

15.09 

1.21 

0.207 

10-18.... 

3.13 

81.30 

12.82 

16.00 

0.92 

0.043 

16.52 

1.17 

0.190 

19-20 .... 

2.81 

82.24 

12.41 

15.62 

0.88 

0.062 

16.48 

1.00 

0.103 


(2) The moisture content of the grapes decreased somewhat as the 
season advanced but was not directly proportional to the increase in 
the sugar content. 

(3) The sugar content of the grapes increased, in general, as the 
ripening period advanced. After ripening had reached a certain point 
the changes in sugar content were irregular. 

(4) The juices pressed out from grapes by both the cold and hot 
processes showed increases in sugar and decreases in acid as ripening 
continued. 

(5) Tannin and coloring matter were irregular in both the cold- and 
hot-press juice but ran much higher in the hot-press. 

The effects of season are readily apparent as we compare Tables 2 
and 3. The ripening commenced almost a month earlier in 1921 than 
it did in 1920. 

The following outstanding points are brought out in Table 3: 

(1) As in 1920 no large variation in the weight of berry was found 
but a tendency towards increase in weight as the season advanced was 
noted. The individual grape berry for 1921 was lighter than in 1920. 

(2) Moisture content of the grapes decrecised as ripening progressed 
but, as in 1920, increases in sugar content were larger than the moisture 
decrease. 
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(3) Cold- and hot-press juices gave increased sugar content and 
decreased acid content as ripening proceeded. This is similar to the 
results of 1920 but the changes in acid in 1921 were greater. 

(4) Tannin and coloring matter determinations were irregular. The 
differences in the tannin and coloring matter content of the cold-press 
juice for the two years do not appear significant. The tannin and color- 
ing matter of the hot-press juice of 1921 was higher than that of 1920. 


Tabus 3. 


Analyses of grapes and cold- and hot-press juice on different dates, 1921, 




QRAPBR 


COLD-PRBBS JUICB 

HOT-PRESS JUICE 

DATE 

Weight 





Tannin 



Tannin 


of 

Berry 

Moisture 

Sugar 

Sugar 

Acid 

and 

Coloring 

Matter 

Sugar 

Acid 

and 

Coloring 

Matter 

mi 

grams 

per cent 

per eerU 

per cent 

per cent 

per cent 

per cent 

per eenl 

percent 

8-17 

2.33 

86.69 

5.59 

6.77 

2.58 

0.055 

6.81 

2.87 

0.142 

8-19 

2.44 

86.45 

5.80 

7.94 

2.23 

0.062 

7.91 

2.50 

0.164 

8 - 22 .... 

2.38 

85,89 

5.58 

9.16 

2.00 

0.073 

9.34 

2.24 

0.254 

8 - 24 . .. 

2.35 

85.81 

6.25 

9.45 

1.88 

0.081 

9.09 

2.36 

0.263 

8 - 26 . ... 

2.34 

83.22 

8.03 

lost 

1.66 

0.049 

lost 

1.94 

0.251 

8 - 29 .... 

2.47 

82.43 

9.81 

12.34 

1.33 

0.103 

11.94 

1.77 

0.303 

^ 31 . .. 

2.42 

81.12 

8.39 

12.68 

1.21 

0.042 

12.24 

1.69 

0.214 

9-2 

2.71 

82.22 

8.12 

13.96 

0.95 

0.045 

13.23 

1.43 

0.207 

9-5 

2.62 

83.46 

6.04 

15.00 

0.91 

0.045 

14.14 

1.32 

0.259 

9 - 7 . . 

2.80 

83.80 

10.58 

13.96 

0.77 

0.031 

13.16 

1.23 

0.279 

9 ^ 

2.66 

82.15 

12.19 

16.25 

0.68 

0.039 

15.50 

1.18 

0.267 

9-12 

2.80 

81.20 

12.21 

16.38 

0.75 

0.054 

16.87 

1.19 

0.370 

9-14 

2.81 

81.08 

13.26 

16.10 

0.71 

0.044 

15.64 

1.15 

0.236 

9-16 

2.87 

82.40 

12.36 

16.82 

0.62 

0.032 

14.78 

1.02 

0.260 


DISCUSSION. 

The object of the work reported in this paper was to get some funda- 
mental information that might be applied to the commercial manu- 
facture of grape juice. It is well known that the manufacturer of a 
synthetic beverage can make a more uniform product than the pure 
fruit manufacturer. The great differences in size of crop, quality of 
fruit and character of fruit juice that may be directly attributed to 
seasonal conditions are worthy of study. As it was thought that certain 
cultural practices and fertilizer treatments might possibly overcome 
the seasonal variations in part, an effort was made to ascertain what the 
differences are under supposedly good vineyard conditions. The work 
will be continued and the results compared with those obtained with 
grapes that have been grown under special vineyard conditions. 

The laboratory records of the largest grape juice manufacturer in 
America show that the average number of harvesting days for a year’s 
grape crop is between twenty and twenty-five. From 1904 to 1920, the 
recorded dates on which grapes were first considered ready for com- 
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mercial pressing of juice show that the earliest date was September 22 
and the latest October 15. Records obtained by investigators of the 
United States Department of Agriculture and from the company’s 
control laboratory show that grapes from different sections of the country 
vary in the proportions of acid to sugar present as well as in the total 
amounts of these two constituents so important in commercial grape 
juice. 

The authors’ observations are that the weight of the individual berry 
is not of great significance. In a good season certain vineyards will be 
found with smaller berries that are equally as sweet as the larger grapes. 
The generalization seems to be that the vineyard with a “high product- 
ivity balance” yields berries of larger unit weight. 

Gore^ reports the presence of small amounts of sucrose in the Concord 
grape. These determinations were made by the polarization method and 
no sucrose was obtained in the same samples by the reduction method. 
Work by the authors of this article and the results reported by Alwood* 
failed to show the presence of sucrose in the Concord grape. The 
work of Martinand® shows that an inverting enzyme, sucrase, occurs 
in all parts of the vine, fruit, leaves, stalks and roots. He concludes 
that this enzyme occurs in grape must in sufficient quantity to invert 
sucrose. The authors do not know the exact temperature at which 
this enzyme is killed but take the work of Martinand to show that fresh 
grape juice should not contain any sucrose. Hartmann and Tolman^ 
make the following statement: “A pure Concord grape juice has not 
been found to contain sucrose”. 

A number of United States Department of Agriculture investigators 
say that “with certain reservations, sugar should increase and acid 
diminish as long as the leaves function properly. This, however, is not 
always the case, for as soon as the pedicels — the small stems which 
carry the berries — begin to wither, the fruit is gradually cut off from 
further influence of the growth processes taking place in the plant, and 
its sugar content may remain fairly constant for some time. It may 
appear to increase by reason of evaporation of water from the berries, 
or in certain cases may seem to be reduced by changes induced by the 
respiratory processes of the fruit”®. It was observed by the authors 
during 1920-21 that the sugar content increased as the ripening period 
advanced but when considered from date to date the changes in sugar 
composition were not regular. Observations on the weather during the 
period of ripening led to the conclusibn that cold cloudy days retarded 
sugar formation, while warm sunny days accompanied by cool nights 

1 J. Jnd, Eng. Chan., 1909. 7: 436. 

2 U. S. Bur. Chem. Bull., 14S: <1911). 

> Compl. rend., 1907, 144: 1376. 

« U. a Dept. Agr. Bull.. 656: (1918). 

* IJ. 8. Bur Chem. BuU. 140: (1911); U. S. Dept. Agr. BuU. 335: (1016). 
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seemed to be most favOTable to the development of sugar. The con- 
clusion of the Department of Agriculture workers quoted is confirmatory 
evidence both of the results obtained in this work and of the statement 
that sugar formation is associated with weather conditions that have 
an influence on the photosynthesis of the plant. 

The work of Alwood and his collaborators, of Brunet^ and that re- 
ported in this paper all agree that sugars increase as ripening progresses 
and that acids decrease during the same period. From a study of the 
work of different investigators it may be concluded that the decrease 
in acid is inversely proportional to the increase in sugar. This is cor- 
roborated by the data reported in Tables 2 and 3 and shown in Graphs 
1 and 2, although less intervals of time were covered between samplings 
than other investigators used. Processes which have not been investi- 
gated may accompany the changes in acid and sugar content of ripening 
grapes. 



FIG. 1— VARIATIONS IN SUGAR CONTENT OF HOT- AND COLD-PRESS 
GRAPE JUICE. 

No attempt will be made to explain the ups and downs in tannin and 
coloring matter determinations. Graph 3. RosenstiehP reports that the 
coloring matter of unfermented must is soluble but that air renders it 
insoluble. The extent to which air penetrates the ripe grape and ren- 
ders coloring matter insoluble has not been studied by the authors of 
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this paper. Hot-press juice in 1921 gave a much higher tannin and 
col(Hing matter determination than cold-press juice, which might he 
interiHeted as showing that heat has something to do with making 



FIG. 8— VARIATIONS IN TANNIN AND COLORING MATTER OF HOT. 
AND COLD^PRESS GRAPE JUICE. 
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coloring matter soluble even after it has been thrown out of solution 
by the action of air. 

SUMMARY. 

(1) Ripening Concord grapes vary greatly in composition. This 
variation can not be correlated with season and date of harvesting. 

(2) The weight of the individual berry remains fairly constant during 
ripening although it tends to increase slightly. 

(3) The sugar content of the Concord grape and grape juice increases 
as ripening advances. 

(4) The acid content of Concord grape juice decreases as ripening 
advances. 

(6) Changes in the acid and sugar content of the Concord grape and 
grape juice are not regular from harvesting date to harvesting date. 

(6) The tannin and coloring matter content of Concord grape juice 
is very irregular. 

(7) Hot pressing increases the tannin and coloring matter content of 
Concord grape juice. 


THE DETERMINATION OF CRUDE FIBER IN PREPARED 

MUSTARDS 

By C, A. Clemens (South Dakota Food and Drug Department Labora- 
tories, Vermilion, S. D.). 

In food regulatory work the advantage of any doubt is always given 
to the manufacturer of an article. Consequently, while examining 
several samples of prepared mustard, it seemed advisable to take into 
consideration the statement made by M. C. Albrech* in regard to crude 
fiber determination, that “samples of prepared mustard which contained 
little oil gave better results than samples which contained a larger amount, 
showing clearly that the oil interferes with the method, and gives results 
much too high”; and further that, “it has been shown that the ofiicial 
method for the determination of crude fiber in prepared mustard is 
fundamentally defective, giving high results because the oil is not ex- 
tracted before treatment with acid, as in the usual method”. The 
evidence submitted in support of these statements is meager and 
apparently all the examples given are on samples of the same, or nearly 
the same, composition. In view of this fact, the official method could 
not be discarded without further investigation and therefore the work 
presented in this paper was undertaken. 

> This report ie an abstract of a thesis presented in partial fulfilment of the requirments for the degree 
of Master of Arts, University of South Dakota. 

« J. Jnd. Eng. Ckem.. 1920; 12: 1176. 
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A smnmary of the analytk^l data on the thirty-two commercial 
samples of prepared mustard which were used in tfa^ investigation is 
given in Table 1. The methods used were those of the Association of 
Ofiicial Agricultural Chemists*. 

Table 1. 

Anafytieal data on 32 samplet cjf prepared mmtard. 

OK BAMPLB8 AS RBCBiyBD 

Maximum Minimum Kyfntgb 


per cerd per cent per cent 

Solids 26.96 11.63 17.02 

Ash 6.40 2.64 3.72 

Salt 4.36 1.40 2.90 

Acidity 4.61 2.36 3.19 

Ether extract 7.26 1.36 4.27 

Protdn 6.83 1.26 3.50 

Carbohydrates 3.61 1.74 2.25 

Crude fiber 1.75 0.60 1.23 


Mo i$iuresalt-faiifree-ba$i8. 


Ash 8.1 4.4 6.1 

Protein 44.9 18.3 33.6 

Caihohydrates 36.7 16.6 22.7 

Crude fiber 21.2 5 j0 12.6 


Moislure^aU-free^hasis, 


Ether extract 37.5 14.0 28.1 


Moisiute-fai-free^iasis. 


Ash 42.7 11.6 28.4 


DifBculties were immediately encountered when the Albrech method 
was tried. When treated with hot water the mustard formed a col- 
loidal-like solution which was slow in filtering, and when filtered, packed 
on the filtor paper in such a maimer that it could seldom be removed 
without considerable loss of mustard or the removal of a portion of the 
filter paper along witii the mustard. 

The object of the treatment suggested by Albrech is the removal of 
the oil from the prepared mustard before the determination of crude 
fiber. His procedure can be modified in such a manner as to avoid the 
difficulties just mentioned and at the same time accomplish the removal 
of the oil from the mustard. The procedure found most satisfactory is 
as follows: 


* Aeeoe, OJfieial Agr. ChemieU, Methods^ 1920, 261. 
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Weigh out 10 grams of prepared mustard into a small beaker and macerate thoroughly 
with 96 % alcohol. Wash the mustard by means of a stream of 96 % alcohol onto a 
12.5 cm. filter paper of firm texture but not hardened, to which suction is applied, the 
tip of the filter paper being protected by a platinum cone. Wash the mustard two or 
three times with ether and transfer the filter paper containing the mustard to a John- 
son or similar fat extractor and extract with ether for not less than 1 hour. Ren^ove 
and transfer the main bulk of the mustard to the digestion beaker, break up somewhat 
and drive off the ether by gentle heating. A steam radiator was found convenient for 
this pur(>ose. The papers containing the remainder of the mustard arc also allowed 
to dry, after which the mustard is easily washed off into the beaker by means of a 
stream of 1 . 26 % sulfuric acid. The mustard is now treated as in the official method. 

This method was tried out on thirty-two different samples of prepared 
mustard. In nearly every case a lower result than that given by the 
A. O. A. C. method was obtained. However, there was no correlation 
between the fat content of the samples and the differences between the 
crude fiber determinations by the two methods. This is readily shown 
by Table 2. 

Table 2. 


Comparison of the results by the A. 0. A. C. method and the proposed method. 


NIIMBBR 

CRUOB 

A O. A. C, 
Method 

FIBER 

PropoHod 

Method 

rnFFEHENCF. 

FAT 

SALT 

80UD8 


per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

21-143 

1.62 

1.38 

- 0.24 

3.82 

1.82 

14.69 

21-144 

1.03 

0.91 

- 0.12 

7.23 

2.83 

23.05 

21-145 

1.07 

0.93 

- 0.74 

4.18 

2.94 

16.34 

21-148 

1.46 

1.54 

+ 0.08 

3.60 

3.37 

17.25 

21-149 

1,03 

0,92 

- 0.11 

6.05 

2.35 

18.75 

21-159 

1.16 

1.12 

- 0.04 

5.61 

2.27 

19.35 

21-167 

1.75 

1.12 

- 0.63 

2.41 

3.56 

14.90 

21-168 

1.58 

1.25 

- 0.33 

1.37 

2.38 

12.17 

21-169 

1.48 

1.15 

- 0.33 

6.66 

1.40 

21.88 

21-170 

1.27 

1.05 

- 0.22 

3.90 

2.90 

1 S .09 

21-172 

1.60 

1.42 

- 0.08 

4.16 

4.35 

20.24 

21-173 

1.38 

1.23 

- 0.15 

4.43 

3.15 

17.23 

21-174 

1.44 

1.26 

- 0.18 

1.35 

4.00 

12.14 

21-176 

1.61 

0.95 

- 0.56 

4.12 

3.47 

17.31 

21-181 

1.06 

0.91 

- 0.15 

3.78 

3.34 

16.45 

21-183 

1.57 

1.14 

- 0.43 

7.25 

1.76 

21.38 

21-185 

1.29 i 

0.79 

- 0.60 

4.47 

3.20 

17.59 

21-186 

1.63 

1.08 

- 0.65 

3.38 

2.96 

14.76 

21-224 

1.10 

0.86 

- 0.24 

6.78 

4.08 

22.16 

21-226 

0.98 

1.00 

+ 0.02 

1.37 

3.42 

11.26 

21-230 

1.58 

1.00 

- 0.68 

4.91 

2.49 

17.42 

21-231 

1.06 

0.94 

- 0.12 

1.67 

3.39 

11.63 

21-232 

1.27 

1.02 

- 0.25 

3.12 

2.73 

14.63 

21-235 

1.48 

1.21 

- 0.27 


4.20 

26.95 

21-239 

1.19 

0.74 

- 0.45 


3.07 

14.72 

21-246 

0.97 

0.69 

- 0.28 


2.91 

14.29 

21-249 

0.60 i 

0.85 

+ 0.26 


2.98 

2 ] .92 

21-250 

0.87 

0.82 

- 0.05 


2.51 

20.10 

21-261 I 

0.90 

0.84 

- 0.06 

6.22 

3.47 

20.61 

21-252 

0.88 

0.65 

- 0.23 

5.64 

2.88 

19.74 

21-263 

1.16 

1.18 

+ 0.02 

3.36 

2.71 

16.48 
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Inasmuch as materials other than fat are removed by both the AUnech 
method and the method proposed in this paper, it is not obvious that 
fat is the interfering agent but rather, it would seem, that several other 
factors enter in, such as acetic acid, salt and water. 

Known amounts of mustard oil were added to several samples and 
the effect on the crude fiber determined. The results showed that the 
crude fiber generally increased with the increase in fat content in any 
one sample, but that the rate of increase was different in different samples. 

SUMMARY. 

A preliminary treatment for prepared mustard to be used in the crude 
fiber determination has been proposed. 

A comparison has been made of the results obtained when the A. 0. 
A. C. method for crude fiber has been used with and without the pro- 
posed preliminary treatment. 

It has been shown that there is no correlation between the fat content 
of the samples and the differences between the crude fiber determinations 
obtained by the two procedures, and it is probable that fat is not the 
sole interfering agent in the A. 0. A. C. method as applied to untreated 
{Hepared mustard. 



PROCEEDINGS OF THE THIRTY-EIGHTH ANNUAL 
CONVENTION OF THE ASSOCIATION OF 
OFFICIAL AGRICULTURAL 
CHEMISTS, 1922 . 


The thirty-eighth annual convention of the Association of Official 
Agricultural Chemists was held at the Raleigh Hotel, Washington, 
D. C., November 15-17, 1922. 

The meeting was called to order by the President, F. P. Veitch of 
Washington, D. C., on the morning of November 15, 1922, at 10 o’clock. 


OFFICERS, COMMITTEES, REFEREES, AND ASSOCIATE REF- 
EREES OF THE ASSOCIATION OF OFFICIAL AGRI- 
CULTURAL CHEMISTS, FOR THE YEAR 
ENDING NOVEMBER, 1923. 

Honorary President. 

H, W, Wiley, Woodward Building, Washington, D. C. 

President. 

A. J. Pa'iten, Agricultural Experiment Station, E. Lansing, Mich. 
Vice-President. 

R. E. Doolittle, Transportation Building, Chicago, 111. 
Secretary-Treasurer. 

W. W. Skinner, Bureau of Chemistry, Washington, D. C. 

Additional Members of the Executive Committee. 

E. M. Bailey, New Haven, Conn. 

P. B. Dunbar, Washington, D. C. 
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Permanent CoMBiiTTEES. 

Committee to Cooperate with Other Committees on Food Definitions. 

Julius Hortvbt (State Dairy and Food Commission, St. Paul, Minn.), Chairman. 

C. D. Howard, Concord, N. H. 

E. M. Bailey, New Haven, Conn. 

Committee to Cooperate in Revision of the U. S. Pharmacopcria. 

L. F. Kebler (Bureau of Chemistry, Washington, D. C.), Chairman. 

H. C. Lythgoe, Boston, Mass. A. R. Bliss, Emory University, Ga. 

H. C. Fuller, Washington, D. C. W. S. Hubbard, New York, N. Y. 

Recommendations of Referees. 

(Figures in parenthesis refer to year in which appointment expires.) 

R. E. Doolittle (Transportation Building, Chicago, 111.), Chairman. 

Subcommittee A: W. H. Macintire (1924), (University of Tennessee, Knoxville, 
Tenn.), Chairman; B. B. Ross (1926); J. W. Kellogg (1928). [Water, tanning 
materials and leather, insecticides and fungicides, soils (sulfur in soils), determi- 
nation of active acidity in agricultural products, foods and feeding stuffs (crude 
fiber, stoc^ feed adulteration, determination of starch in linseed meal and other 
products), saccharine products (honey, maple products, maltose products, sugar- 
house products), fertilizers (borax in fertilizers, preparation of ammonium citrate, 
nitrogen, potash), inorganic plant constituents (sulfur and phosphorus in seeds 
of plants, C/alciuin, magnesium, iron and aluminium in ash of plants).] 

Subcommittee B: E. M. Bailey (1924), (Agricultural Experiment Station, New Haven, 
Conn.), Chairman; H. C. Lythgoe (1926); A. G. Murray (1928). [Spi(;es, limit 
of accuracy in the determination of alcx>hol, testing of chemical reagents, drugs 
(examination of arsphenamine and neoarsphenamine, turpentine, crude drugs, 
alkaloids, methods for the separation of cinchona alkaloids, laxative and bitter 
tonic drugs, the analysis of acetylsaUcylic acid, methods for the examination of 
phenolphthalein, methods for the examination of procaine, methods for the exami- 
nation of methylene blue, methods for the examination of pyramidon, atophan, 
chloramine products, determination of camphor in pills and tablets by the alcohol 
distillation method, determination of alcohol in drug preparations, determination 
of chloroform in drug preparations, analytical methods for the determination of 
silver in silver proteinates, determination of mercurous chloride, mercuric chloride 
and mercuric iodide in tablets, methods for the determination of monobromated 
camphor, methods for the examination of bamitahi (Veronal), methods for the 
determination of moisture in crude drugs, methods for the examination of benzyl 
benzoate, and methods for the examination of chaulmoogra oil).] 

Subcommittee C; W. C. (Jeagley (1924), (State Food and Drug Department, Lan- 
sing, Mich.), Chairman; R. E. Doolittle (1926); C. F. Whitney (1928). [Dairy 
products (moisture in cheese, methods for fat in malted, dried, and condensed 
milk), fats and oils, baking powder (fluorides in baking powder), eggs and egg 
products, food preservatives (saccharin), coloring matters, metals in food (arsenic), 
pectin in fruits and fruit products, moisture in dried fruits, canned foods, vinegars, 
flavors and non-alcoholic beverages, meat and meat products (separation of meat 
proteins, chemical examination of meat after decomposition), gelatin, cereal foods, 
microscopical examination of cacao products, chemical examination of cacao 
products, methods for the examination of cacao butter, and tea.] 
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Board of Editors. 

R. W. Balcom (Box 290, Pennsylvania Avenue Station, Washington, D C .)» Chairman 

(1926). 

R. E. Doolittle (1923) R. B. Dcenier (1925). 

W. W. Randall (1924). W. F. Hand (1927). 

Marian E. Lapp, Associate Editor. 

Committee on Editing Methods of Analysis. 

R. E. Doolittle (Transportation Building, Chicago, 111.), Chairman. 

B. B. Ross. J. W. Sale. 

A. J. Patten. G. W. Hoover. 

W. H. Macintire. 

Special Committees. 

Committee on Definitions of Terms and Interpretation of Results on Fertilizers. 

H. D. Haskins (Agricultural Experiment Station, Amherst, Mass.), Chairman. 

J. W. KeUogg. G. S. Fraps. 

E. G. Proulx. R. N. Brackett. 

Committee to Cooperate with the American Society for Testing Materials on the Subject of 

Agricultural Lime. 

W. H. MacIntire (Agricultural Experiment Station, Knoxville, Tenn.), Chairman. 

J. B. Weems. F. P. Veitch. 

Committee on Revision of Methods of Soil Analysis. 

C. B. Lipman (Agricultural Experiment Station, Berkeley, Calif.), Chairman. 

W. H. Macintire. R. Stewart. 

A. W. Blair. J. A. Bizzell. 

Committee on Quartz-Plate Standardization and Normal Weight. 

Frederick Bates (Bureau of Standards, Washington, D. C.), Chairman. 

C. A. Browne. F. W. Zerban. 

Representatives on the Board of Governors of the Crop Protection Institute of the National 

Research Council. 

B. L. Hartwell, Kingston, R. I. 

H. J. Patterson, College Park, Md. 


Referees and Associate Referees. 


Water: 

Referee: J. W. Sale, Bureau of Chemistry, Washington, D. C. 


Tanning materiats and leather: 

Referee: F. P. Veitch, Bureau of Chemistry, Washington, D. C. 
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Insecticides and fungicides: 

Beferee: J. J. T. Graham, Bureau of Chemistry, Washington, D. C. 

Soils: 

Referee: W. H. Macintire, Agricultural Experiment Station, Knoxville, Tenn. 
Sulfur in soils: 

Associaie Referee: W. H. Macintire, Agricultural Experiment Station, Knox- 
ville, Tenn. 

Determination of active acidity or hydrogen ion concentration for agricultural products: 
Referee: E. T, Wherry, Bureau of Chemistry, Washington, D. C. 

Foods and feeding stuffs: 

Referee: L. E. Bopst, Bureau of Chemistry, Washington, D. C. 

Crude fiber: 

Associate referee: H. H. Hanson, State Board of Health, Dover, Del. 

Starch: 

Associate referee: M. R. Coe, Bureau of Chemistry, Wasliington, D. C. 

Stock feed adulteration: 

Associate referee: H. E. Gensler, Department of Agriculture, Harrisburg, Pa. 
Saccharine products: 

Referee: H. S. Paine, Bureau of Chemistry, Washington, D. C. 

Honey: 

Associate Referee: S. F. Sherwood, Bureau of Plant Industry, Washington, D. C. 
Maple products: 

Associaie referee: To be appointed. 

Maltose products: 

Associaie referee: H. C. Gore, Bureau of Chemistry, Washington, D. C. 
Sugar-house products: 

Associate referee: J. F. Brewster, Sugar Station, New Orleans, La. 

Fertilizers: 

Referee: R. N. Brackett, Clemson Agricultural College, Clemson College, S. C. 
Borax in fertilizers: 

Associaie referee: J. M. Bartlett, Agricultural Experiment Station, Orono, Me. 
Preparation of ammonium citrate: 

Associaie referee: C. S. Robinson, Agricultural Experiment Station, E. Lan- 
sing, Mich. 

Nitrogen: 

Associate referee: I. K. Phelps, Bureau of Chemistry, Washington, D. C. 
Potash: 

Associate referee: A. P. Kerr, Agricultural Experiment Station, Baton Rouge, 

La. 
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Imrganic plant constituents: 

Referee: A. J. Patten, Agricultural Experiment Station, E. Lansing, Mich. 

Sulfur and phosphorus in the seeds of plants: 

Associate referee: W. L. Latshaw, Agricultural Experiment Station, Man- 
hattan, Kans. 

Calcium y magnesiumy irony and aluminium in the ash of seed: 

Associate referee: A. J. Patten, Agricultural Experiment Station, E. Lansing, 
Mich. 

Dairy products: 

Referee: J. llortvet. State Dairy and Food Commission, St. Paul, Minn. 

Moisture in cheese: 

Associate referee: L. C. Mitchell, 310 Federal OOice Building, Minneapolis, 
Minn 

Methods for fat in malted milky dried milky and condensed milk: 

Associate referee: J. T. Keister, Bureau of Chemistry, Washington, D. C. 

Fats and oils: 

Referee: G. S. Jamieson, Bureau of Chemistry, Washington, D. C. 

Baking powder: 

Referee: L. II. Bailey, Bureau of Chemistry, Washington, D. C. 

Fluorides in baking powder: 

Associate referee: J. K. Morton, Bureau of Chemistry, Washington, D. C. 
Testing chemical reagents: 

Referee: G. C. Spencer, Bureau of Chemistry, Washington, D. C. 

Eggs and egg products: 

Referee: R. Ilertwig, Food and Drug Inspection Station, San Francisco, Calif. 
Food preservatives (saccharin): 

Referee: M. G. Wolf, U. S. Food and Drug Inspection Station, New York, N. > 
Coloring matters: 

Referee: A. L. Burns, Bureau of Chemistry, St. Louis, Mo. 

Metals in foods: 

Referee: W. F. Clarke, Bureau of Chemistry, Washington, D. C. 

Arsenic: 

Associate referee: R. M. Hann, Bureau of Chemistry, Washington, D. C. 
Pectin in fruits and fruit products: 

Referee: H. J. Wichmann, U. S. Food and Drug Inspection Station, Denver, Colo. 
Moisture in dried fruit: 

Referee: R. W. Hilts, U. S. Food and Drug Inspection Station, San Francisco, Calif. 
Canned foods: 

Rrferee: F. C. Blanck, Bureau of Chemistry, Washington, D. C. 
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Cereal foods: 

Referee: C. E. Mangels, Agricultural Experiment Station, Agricultural College, 
N. D. 

Limit of accuracy in the determination of small amounts of alcohol: 

Referee: H. C. Lythgoe, State Department of Public Health, Boston, Mass. 

Vinegars: 

Referee: H. A. Lepper, Bureau of Chemistry, Washington, D. C. 

Flavors and non-alcoholic beverages: 

Referee: W. W. Skinner, Bureau of Chemistry, Washington, D. C. 

Meat and meat products: 

Referee: C. R. Moulton, Institute of American Meat Packers, Chicago, 111. 

Separation of meat proteins: 

Associate referee: C. R. Moulton, 

Decomposition of meat products: 

Associate referee: K. C. Falk. 

Gelatin: 

Referee: E. H. Berry, 5466 Ferdinand St., Chicago, III. 

Spices: 

Referee: A. E. Paul, 411 Post Office Building, Cincinnati, 0. 

Chemical examinoiion of cacao products: 

Referee: E. R. Miller, Room 1012 U. S. Appraiser’s Stores, New York, N. Y. 

Microscopical examination of cacao products: 

Referee: V. A. Pease, Bureau of Chemistry, Washington, D. C. 

Methods for the examination of cacao butter: 

Referee: W. F. Baughman, Bureau of Chemistry, Washington, D. C. 

Tea: 

Referee: R. E. Andrew, Agricultural Experiment Station, New Haven, Conn. 
Drugs: 

Referee: G. W. Hoover, Transportation Building, Chicago, 111. 

Examination of arsphenamine and neoarsphenamine: 

Associate referee: C. K. Glycart, Transportation Building, Chicago, 111. 
Turpentine: 

Associate referee: V. E. Grotlisch, Bureau of Chemistry, Washington, D. C. 
Crude drugs: 

Associaie referee: A. Viehoever, Bureau of Chemistry, Washington, D. C. 
Alkaloids: 

Associaie referee: A. R. Bliss, Emory University, Emory University, Ga. 
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Methods for the separation of cinchona alkaloids: 

Associate referee: E. 0. Eaton, Food andDrug Inspection, San Francisco, Calif. 

Laxative and bitter tonic drugs: 

Associate referee: H. C. Fuller, Research Institute, Washington, D. C. i' 
The analysis of acetylsalicylic acid: 

Associate referee: A. E. Paul, 411 Post Office Building, Cincinnati, Ohio. 

Methods for the examination of phenolphthalein: 

Associate referee: Samuel Palkin, Bureau of Chemistry, Washington, D. C. 

Methods for the examination of procaine: 

Associate referee: A. W. Hanson, Transportation Building, Chicago, 111. 

Methods for the examination of methylene blue: 

Associate referee: H. 0. Moraw, Food and Drug Inspection Station, Chicago, 111. 

Methods for the examination of pyramidon: 

Associate referee: A. W. Hanson, Transportation Building, Chicago, 111. 

Atophan: 

Associate referee: W. Ilabak, 311 Federal Office Building, Minneapolis, Minn. 
Chloramine products: 

Associate referee: W. H. Heath, Federal Building, Buffalo, N. Y. 

Determination of camphor in pills and tablets by the alcohol distillation method: 

Associate referee: G. H. Arner, Food and Drug Inspection Station, New York, 
N. Y. 

Determination of chloroform in drug products: 

Associate referee: C. K, Glycart, Transportation Building, Chicago, 111. 

Methods for the examination of mercurial tablets: 

Associate referee' G. C. Spencer, Bureau of Chemistry, Washington, D. C. 


Other associate n‘ferees for Sf)e(‘ial work in drugs will be appointed by the referee. 
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LIST OF MEMBERS AND VISITORS PRESENT, 1922 MEETING, 

Ablx>tt, J. S., Munsey Building, Washington, D. C. 

Aldrich, Elizabeth, Bureau of Chemistry, Washington, D« C. 

Allen, Charles D., H. Kohnstamm Co., New York, N. Y. 

Allen, R. M., Research Products Department, New York, N. Y. 

Almy, L. H., Bureau of Chemistry, Washington, D. C. 

Ambler, J. A., Bureau of Chemistry, Washington, D. C. 

Anderson, M. S., Bureau of Soils, Washington, D. C. 

Appleman, C. O., University of Maryland, College Park, Md. 

Arner, G. H., Philadelphia, Pa. 

Atwater, C. G., The Barrett Co., New York, N. Y. 

Badger, C. H., Bureau of Chemistry, Washington, D. C. 

Bailey, C. H., University Farm, St. Paul, Minn. 

Bailey, E. M., Connecticut Experiment Station, New Haven, Conn. 

Bailey, H. S., Southern Cotton Oil Co., Savannah, Ga. 

Bailey, L. H., Bureau of Chemistry, Washington, D. C. 

Bainbridge, W. C., H. Kohnstamm Co., New York, N. Y. 

Balcom, R. W., Bureau of Chemistry, Washington, D. C. 

Baldwin, H. B., Department of Health, Newark, N. J. 

Barnes, Jesse W., Bureau of Chemistry, Washington, D. C. 

Bartlett, J. M., Agricultural Experiment Station, Orono, Me. 

Bates, Carleton, U. S. Gelatine Co., Milwaukee, Wis. 

Bates, Frederick, Bureau of Standards, Washington, D. C. 

Baughman, W. F., Bureau of Chemistry, Washington, D. C'. 

Beal, W. II., States Relations Service, Washington, D. C. 

Benedict, L. C., Bureau of Chemistry, Washington, D. C. 

Beyer, G. F., Bureau of Internal Revenue, Washington, D. C. 

Bidwell, G. L., Bureau of Chemistry, Washington, D. C. 

Bigelow, W. D., National Canners Association, Washington, O. C.. 

Birckner, V., Bureau of Chemistry, Washington, D. C. 

Blaisdell, A. C., Bureau of Internal Revenue, Washington, D. C. 

Boone, Paul, Department of Agriculture, Jacksonville, Fla. 

Bopst, L. E., Bureau of Chemistry, Washington, D. C. 

Bost, W. D., Orange Crush Company, Chicago, 111. 

Bower, J. H., 1320 Delafield St., N. W., Washington, D. C. 

Boyle, Martin, Bureau of Chemistry, Washington, D. C. 

Brackett, R. N., Clemson Agricultural College, Clemson College, S. C. 

Bradbury, C. M., State Department of Agriculture and Immigration, Richmond, Va. 
Bradshaw, M. A., Takoma Park, Md, 

Brown, B. E., Bureau of Plant Industry, Washington, D. C. 

Buhb, John C., 719 Ninth St., N. E., Washington, D. C. 

Buchanan, Miss Ruth, Bureau of Chemistry, Washington, D. C. 

Burritt, Loren, U. S. Internal Revenue, W^ashington, D. C. 

Burroughs, Lillian C., State Department of Health, Baltimore, Md. 

Capen, Miss R. G., Bureau of Chemistry, Washington, D. C. 

Carpenter, F. B., Virginia-Carolina Chemical Co., Richmond, Va. 

Carroll, John S., Potash Syndicate, New York, N. Y. 

Casey, F. W., Bureau of Internal Revenue, Washington, D. C. 

Cathcart, P. H., Ballston, Va. 

Charlton, R. C., American Agricultural Chemical Co., Baltimore, Md. 
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Chesnut, V. K., Bureau of Chemistry, Washington, D. C. 

Clark, A. W., Agricultural Experiment Station, Geneva, N. Y. 

Clarke, W. F., Bureau of Chemistry, Washington, D. C. 

Clevenger, J. F., Bureau of Chemistry, Washington, D. C. 

Coe, M. R., Bureau of Chemistry, Washington, D. C. 

Collins, Miss E. W., Federal Relations Bureau, Inc., Washington, D. C. 
Conrad, C. M., University of Maryland, College Park, Md. 

Cook, F. C., Bureau of Chemistry, Washington, D. C. 

Craig, R, S., City Health Department, Baltimore, Md. 

Crawford, C. W., Bureau of Chemistry, Washington, D. C. 

Crooke, H. L., Box 1064, Raleigh, N. C. 

Cummings, J. A., U. S. Food and Drug Inspection Station, New York, N. Y. 
Custis, H. H., Bureau of Animal Industry, Washington, D. C. 

Dachnowski, A. P., Bureau of Plant Industry, Washington, D. C. 

Dallas, Miss M. A., Bureau of Chemistry, Washington, D. C. 

Davidson, Mrs. E. W., 2345 Ashmead Place, Washington, D. C. 

Davidson, J., Bureau of Chemistry, Washington, D. C. 

Davis, Miss C. M., Bureau of Chemistry, Washington, D. C. 

Davis, R. O. E., Bureau of Soils, Washington, D. C. 

Davis, Watson, 1115 Connecticut Avenue, N. W., Washington, D. C. 
Dawson, P. R., Bureau of Plant Industry, Washington, D. C. 

Deeiner, R. B., Bureau of Plant Industry, Washington, D. C. 

DeLawder, J. L., Bureau of Internal Revenue, \\ ashington, D. C. 

Dewar, E. S., Department of Agriculture, Raleigh, N. C. 

Doolittle, R. E., Transportation Building, Chicago, III. 

Doran, J. M., Bureau of Internal Rexenue, Washington, D. C. 

Dunhar, P. B., Bureau of C'hemistry, Washington, D. C. 

Dunlap, F. L., 1457 Monadnock Block, Chicago, 111. 

Easterwood, H. W., Bureau of Soils, Washington, D. C. 

Edmonds, 11. (i.. Bureau of Internal Revenue, Washington, D. C. 

Edmonds, M. J., 1358 Shepherd St., Washington, D. C. 

Ellett, W. B., Blacksburg, Va. 

Ellis, J. F., Bureau of Chemistry, Washington, D. C. 

Ellis, N. R., Bureau of Animal Industry, Washington, D. C. 

Emery, W. O., Bureau of Chemistry, Washington, D. C. 

Elsty, J. R., 623 Vamum St., N. W., W^ashington, D. C. 

Ethicr, L. S., Bureau of Chemistry, Washington, D. C. 

Evenson, O. L., Bureau of Chemistry, Washington, D. C. 

Fellows, H. C., Bureau of Agricultural Economics, Washington, D. C. 
Ferguson, J. J., Swift and Company, Chicago, 111. 

Fippin, E. O., 407 Star BuiMing, Washington, D. C. 

Fiske, A. H., Rumford Chemical Works, Providence, R. I. 

Fitz, L. A., Fleischmann Co., New Rochelle, N, Y. 

Fleming, R. S., Merrell-Soule Co., Syracuse, N. Y. 

Flenner, A. L., University of Maryland, College Park, Md. 

Fletcher, C. C., Bureau of Soils, Washington, D. C. 

Forbes, D. R., National Preservers Association, Washington, D. C. 

Fox, Edward J., Bureau of Soils, Washington, D. C. 

Fraps, G. S., Agricultural Experiment Station, College Station, Tex. 

French, D. M., American Agricultural Chemical Co., Alexandria, Va. 

Frey, R. W., Bureau of Chemistry, Washington, D. C. 
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Frere, F. J., 1817 Kalorama Road, Washington, D. C. 

Frisbie, W. S., Bureau of Chemistry, Washington, D. C. 

Fuller, F. D., Agricultural Experiment Station, College Station, Tex. 

Gardiner, R. F., Bureau of Soils, Washington, D. C. 

Gascoyne, W. J., 27 South Gay Street, Baltimore, Md. 

Gensler, H. E., Bureau of Chemistry, Harrisburg, Pa. 

Gephart, F. C., 23 E. Slst St., New York. N. Y. 

Gersdorff, C. E. F., Bureau of Chemistry, Washington, D. C. 

Gersdorff, W. A., Department of Agriculture, Washington, D. C. 

Gibson, A. L., Ontario Agricultural College, Guelph, Canada. 

Glycart, C. K., Transportation Building, Chicago, 111. 

Goodrich, C. E., Bureau of Chemistry, Washington, D. C. 

Gordon, N. E., Agricultural Experiment Station, College Park, Md. 

Gowen, P. L., Bureau of Chemistry, Washington, D. C. 

Grcdiam, J. J. T., Bureau of Chemistry, Washington, D. C. 

Grayson, Miss M. C., Bureau of Chemistry, Washington, D. C. 

Grif&n, E. L., Bureau of Chemistry, Washington, D. C. 

Grotlisch, V. E., Bureau of Chemistry, Washington, D. C. 

Guthrie, C. P., Fargo, N. D. 

Haigh, L. D., Missouri Experiment Station, Columbia, Mo. 

Haller, H. L. J., Bureau of Chemistry, Washington, D. C. 

Hallam, H. C., Hibbs Building, Washington, D. C. 

Halvorson, H, A., Old Capitol Building, St. Paul, Minn. 

Hand, W. F., Agricultural and Mechanical College, Agricultural College, Miss. 

Hanks, A. K., Spencer Lens Company, New York, N. Y. 

Hann, R. M., Bureau of Chemistry, Washington, D. C. 

Hanson, Alfred W., Transportation Building, Chicago, 111. 

Hanson, H. H., State Board of Health, Dover, Del. 

Hart, B. R., Department of Commerce, Washington, D. C. 

Hart, F. L., Bureau of Chemistry, Washington, D. C. 

Hartwell, B. L., Agricultural Experiment Station, Kingston, R. I. 

Haskins, H. D., Agricultural Experiment Station, Amherst, Mass. 

Hasselbring, H., Department of Agriculture, Washington, D. C. 

Hayes, J. F., Department of Agriculture, Washington, D. C. 

Haywood, J. K., Bureau of Chemistry, Washington, D. C 
Hazen, William, Bureau of Soils, Washington, D. C. 

Heath, W. H., Bureau of Chemistry, Washington, D. C. 

Himmler, L. W., Bureau of Animal Industry, Washington, D. C. 

Hoffman, C., 132 Bella Vista Ave., Tuckahoe, N. Y. 

Holman, H. P., Bureau of Chemistry, Washington, D. C. 

Holmes, A. A., 233 Broadway, New York, N. Y. 

Holmes, M. G., Northwood, N. H. 

Holmes, R. S., Bureau of Soils, Washington, D. C. 

Hoover, G. W., Transportation Building, Chicago, 111. 

Home. W. D., Yonkers, N. Y. 

Hortvet, Julius, State Dairy and Food Commission, St. Paul, Minn. 

Houghton, H. W., Hygienic Laboratory, Washington, D. C. 

Howard, B. J., Bureau of Chemistry, Washington, D. C. 

Howe, Harold, University of Maryland, College Park, Md. 

Howe. H. E., 810 18th St., N. W., Washington, D. C. 

Huffard, C. L., College Park, Md. 

Huflington, Jesse M., University of Maryland, College Park, Md. 
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Hunter, A. C., Bureau of Chemistry, Washington, D. C. 

Hurd, W. D., 819 Southern Building, Washington, D. C. 

Huston, H. A., 42 Broadway, New York, N. Y. 

Jackson, R. F., Bureau of Standards, Washington, D. C. 

Jacob, K. D., Bureau of Soils, Washington, D. C. 

Jacobs, B. R., 2026 Pennsylvania Avenue, N. W., Washington, D. C. 
Jamieson, G. S., Bureau of Chemistry, Washington, D. C. 

Jarrell, T. D., Bureau of Chemistry, Washington, D. C. 

Jenkins, L. J., Bureau of Chemistry, Washington, D. C. 

Jensen, O. F., 819 Southern Building, Washington, D. C. 

Jinkins, R., Bureau of Chemistry, Washington, D. C. 

Johnson, J. M., Hygienic Laboratory, Washington, D. C. 

Jones, D. B., Bureau of Chemistry, Washington, D. C. 

Jones, R. M., Bureau of Soils, Washington, D. C. 

Jongeward, M., 504 Tulip Ave., Takoma, D. C. 

Kebler, L. F., Bureau of Chemistry, Washington, D. C. 

Keenan, G. L., Bureau of Chemistry, Washington, D. C. 

Keister, J. T., Bureau of Chemistry, Washington, D. C. 

KeUogg, J. W., Department of Agriculture, Harrisburg, Pa. 

Kerr, A. P., Agricultural Experiment Station, Baton Rouge, La. 

Kerr, R. 11., Bureau of Animal Indu.stry, Washington, D. C. 

King, J. F., State Capitol, Atlanta, Ga, 

Kirby, W. E., New York, N. Y. 

Koser, S. A., Bureau of Chemistry, Washington, D. C. 

Kraybill, H. R., Agricultural Exi)eriment Station, Durham, N. H. 
Kunst, F. B., Agricultural Experiment Station, Morgantown, W. Va. 

Ladd, E. F., Fargo, N. D. 

Lapp, Miss M. E., Bureau of Chemistry, Washington, D. C. 
l.»aw, T. C., Law and Company, Atlanta, Ga. 

LeClerc, J. A., Department of Commerce, Washington, D. C. 

LeFevre, Edwin, Bureau of Chemistry, Washington, D. C. 

Leighty, W. R., Bureau of Plant Industry, Washington, D. C. 

I^ith, T. B., Department of Agriculture, Morgantown, W. Va. 

Leonard, C. S., Hygienic Laljoratory, Washington, D. C. 

I^epper, H. A., Bureau of Chemistry, Washington, D. C. 

Lichtenwalner, D. C., University of Maryland, College Park, Md. 
Linder, W. V., Bureau of Internal Revenue, Washington, D. C. 

Linton, F. B., Bureau of Chemistry, Washington, D. C. 

Lodge, F. S., Armour Fertilizer Works, Chicago, 111. 

Loomis, H. M., National Canners Avssociation, Washington, D. C. 
Lynch, W. D., Bureau of Chemistry, Washington, D. C. 

Lythgoe, H. C., Department of Public Health, Boston, Mass. 

Macintire, W. H., University of Tennessee, Knoxville, Tenn. 

Magruder, E. W., F. S. Royster Guano Company, Norfolk, Va. 
Manross, Miss L. M., Hygienic Laboratory, Washington, D. C. 
Markovitz, L. N., Bureau of Chemistry, Washington, D. C. 

Marshall, W. K., Bureau of Agricultural Economics, Washington, D. C. 
Martin, J, B., 1408 Shepherd Street, N. W., Washington, D. C. 

Mayer, O. F., H. T. Heinz Co., Pittsburgh, Pa. 

McCall, A. G., Agricultural Experiment Station, College Park, Md. 
McDonneU, C. C., Bureau of Chemistry, Washington, D. C. 
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PRESIDENT’S ADDRESS^ 

THK OPPORTUNITIES AND RESPONSIBILITIES OF THE 
ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS. 

By F. P. Veitch (Bureau of Chemistry, Washington, D. C.). 

It has been my privilege to listen to the addresses before this asso- 
(riation for the past thirty years, and some of these have dealt with the 
subject matter of my brief talk on “The Opportunities and Responsi- 
bilities of the Association of Official Agricultural Chemists”. I can not 
hope to say anything that is new nor can I hope to present the matter 
as well as it has been done by others. Nevertheless, convinced that the 
subject is a live one at this time, I trust that 1 may be able to redirec!! 
at I (mt ion t o it to some purpose. 

Th(' objects of the association, as stated by the constitution, are two: 
“To s(*(’ure uniformity and accuracy in the methods, results and modes 
of statement of analysis of fertilizers, soils, cattle foods, dairy products, 
and other materials connected with agricultural industry”; and, “to 
afford opportunity for the discussion of matters of interest to agricultural 
chemists”. Procec^ding with these broad subjects, this association was, 
so far as I know, the first to introdu(‘e and to develop effc'ctively the 
collaborative stu(l> of methods and of men. It has done well in ihesf^ 
particulars. Other organizations, growing out of it or organized more 
recently, liave followed more or less in the footsteps of this assoc iation, 
but it is fair to say, I think, that none of them has given that thorough, 
careful and judicial study to analytical methods that has characterized 
the Association of Official Agricultural Chemists, and which has won for 
it the respect and confidence not only of the farmer but of those industries 
that cater to his needs. Unquestionably this assoc’ialion has developed 
the most accural e, reliable and simple methods for the analysis of those 
materials with which it deals. As important as this is to all agricultural 
work, it is, to my mind, far less important than what has been developed 
therefrom — incidentally probably — and that is the training of a body of 
real analytical chemists, men trained in methods of investigation, who 
can do a reasonable volume of reliable work. These results have fol- 
lowed not merely from the routine participation in the collaborative 
work of the association, but, I am persuaded, primarily from the full 
and vigorous disc ussions thereon, which took place particularly in the 
earlier years of the association. 

These things being true, why has it been deemed necessary or even 
desirable for other organizations to repeat and duplicate much of the 
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work done by this association? Why must three, or perhaps more, 
other organizations investigate the determination of I he iodine numbers 
of oils? Are our methods for the determination of nitrogen, or phos- 
phoric ac'id, or sucrose, or carboii dioxide, or magnesium oxide, or fats 
and oils, or for the preparation of reagents, for example, so inadequate 
or so faultily stated that these methods, develoj)ed from collaborative 
work of from ten to thirty chemists over a period of twenty years or 
more, can be made more accurate and rapid and can be more clearly 
stated as the r(\sult of the work of a year or two by others? Why is it 
necessary for these organizations to do more than adopt these methods, 
which are the outcome of many years of careful, thorough and impartial 
cooperative effort? What can be done to stop this waste of time and 
effort and the doubt and conflict that result from the use of different 
methods? 

We can not escape the larg<T share of the responsibility for these con- 
ditions. We have not been active enough either individually or as an 
organization in keeping informed as to the activities of others, or in 
cooperating in, and— may I say — shaping, the activities of these organi- 
zations and in saving them needless work. Having in mind my own 
shortcomings during the year it has been my honor to serve as the head 
of this organization, I am constrained to think that the officers of the 
association have given little thought to this phase of the association’s 
duties. 

As the pioneer organization, this association should properly extend 
its efforts to eliminate this waste of time and effort and to further ac- 
curacy and uniformity in methods of examination. I believe that each 
of us should bring to the attention of the secretary of the association 
any proposed outside activity within the field of this association of which 
he learns and, if through personal acquaintance it is possible, to endeavor 
to coordinate such work with the work of this association. The secre- 
tary should bring such matters before the Executive Committee, call 
the attention of the other organizations to our work and methods, and 
offer the assistance of our association. The Executive Committee, if 
requested to do so, should have the authority to designate a small com- 
mittee to cooperate with the other organizations to promote uniformity 
and eliminate useless efforts. Thus, in a larger way, it seems to me, we 
would be carrying out the objects of the association and extend its 
influence and usefulness. 

Discussion is the life blood of organizations; it denotes interest in 
and knowledge of the subject; it promotes work, expands knowledge 
and helps to make capable, efficient men. Those of us who recall the dis- 
cussions of the earlier meetings realize fully how stimulating, informing 
and helpful they were. We went back to our desks with increased 
interest and refreshed minds, and took up the burdens of the day with 
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renewed vigor, derived almost wholly, I V(jnlure to assert, from the dis- 
cussions-”' formal and informal — that took plac(‘, rather than directly 
from th(^ reports and papers that were presented. To my mind it is an 
indefensible waste of time and eflFort for any body of men to gather 
simply to listen to the reading of papers, to pass a few resolutions and 
elect officers. The papers can be read when pu})lished, while the reso- 
lutions and elections are useless if they are not the outgrowth of the 
meeting of men’s minds. 

1 have watched with much conc^ern the flaring up and the dying 
down of interest and discussions in a half-dozen associations and so- 
cieties. We are not alone in this condition, but it behooves us to correct 
it now. You will think of many ways in which this can be done and I 
may mention a few. 

Here, too, the officers of the association should be active, more es- 
pecially in preparing to insure full cooperation and attendance and to 
present a well-thought-out, attractive program. Success can not be 
expected to attend efforts limited to a week or two before the annual 
meetings. The work should be clear cut and ('comprehensive, but not 
burdensome. The institutions participating should have the collabora- 
tive work done j)roraptly and well and reported to the referc^e in ample 
time for him to prepare a clear, informing and brief report. Moreover, 
at least one representative from each organization should attend the 
annual meetings. We are not developing methods only but we are 
training our force' for better things if there can be better things than 
doing well the duty bcifore us. 

Reports and papers should not be longer than necessary and should 
be prepared to bring out clearly the points presented. Tables of results 
passed around develop and hold interest. Details should be left to the 
discussion. The program should be arranged to give unlimited time for 
discussion, even though it require an additional day. We should give 
this work our close attention; we are here for a purpose. Each of us, 
and especially if an older member, should be prepared to open the dis- 
cussion on any subject that is within our knowledge, either to contribute 
to or to receive some benefit from the work. 

Finally, I believe we should return to the old practice of printing a 
full report of the proceedings, including the useful discussions. If we 
can do these things, we will have taken a long step toward the revival 
of that productive interest of earlier days, the passing of which has 
concerned us all. 

While we may confidently believe that our methods are the best in 
existence, sight must not be lost of the fact that they can be improved 
or that their usefulness can be increased and extended. The arbitrary 
method for the determination of available phosphoric acid in fertilizers 
has not been modified fundamentally in thirty years, although it is 
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known that it is not based on unimpeachable evidence. The avail- 
ability of phosphoric acid in basic slag has long been a problem to which 
the association apparently is now finding a satisfactory solution. Should 
agriculture recognize potash in fertilizers other than in its water-soluble 
forms? Nitrogen is the most expensive and possibly in general the 
most important plant food which the farmer buys. It exists in many 
forms of widely differing availability. Through the increasing and 
to-be-encouraged utilization of waste, nitrogenous fertilizer materials 
are being added to almost daily. Are we keeping the farmer informed 
as fully as we can and should concerning the presence and value of these 
various forms in the fertilizers which he buys? 

It has been 21 years since Dr. C. G. Hopkins and his associates, and 
also the speaker, proposed before this association quantitative methods 
for determining the “acidity” or “lime requirement” of soils, while even 
earlier Wheeler and Hartwell had been investigating the subject. Other 
methods have long since been suggested and some of these are in use. 
For the past 10 years the literature has been flooded with undergraduate 
and graduate efforts on this vital economic problem but to date this 
association has no method for determining the “lime requirement” of 
soil. 

Is any man here confident that he can get agreeing results on moist- 
ure in a complex organic material, on two successive days? The methods 
for determining tannin have always been known to give results that are 
too bigh — ^how much too high we can not even guess. Recently we have 
found in my own laboratory that the quantity of samples employed, 
though within the limits stated in the method, is responsible for marked 
differences in the iodine number of rosin. If this is found to be true of 
other fats, oils and resins, we have a partial explanation of differences 
in results on iodine number and must needs revise our method accord- 
ingly. Numerous other instances of pressing need for better methods 
will occur to you, and these should be met by greater individual and 
collaborative activity on the part of our members. 

Most of the matters I have mentioned are of long standing. The 
efforts that have been given to them have not led to material advances. 
We need to go at these and similar problems more earnestly and bring 
to bear upon them the more recent as well as the older knowledge. 
Nothing is of greater fundamental importance than the maintenance 
of the fertility of the land, involved in which is definite knowledge of 
the availability of plant foods and of the factors which determine it. 

I venture to suggest that the longest step that this association can take 
now toward the solution of these and other dmwaant inroblems is to 
appoint committees of one to study thoroughly a number of them, 
summarize the work heretofore done and make definite reccmunenda^ 
tions for further work. These reports should be printed in The Jmxmal 
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and should be in the hands of the members before the next annual 
meeting in order that those interested might familiarize themselves 
with and be prepared to discuss them at that time. 

What could be more helpful now, for example, than an extended 
review of the availability of the different forms of phosphoric acid and 
different phosphates by Dr. Hartwell, discussed by Dr. Thorne, Dr. 
Haskins, Dr. Patterson, Dr. Wheeler, Mr. Williams, and others, or a 
review, by Dr. Lipman of New Jersey, of the different forms of nitrogen, 
with discussion by Dr. Hartwell, Dr. Blair and Dr. Thorne And so 
with these other big fundamental problems that have held the advance 
of the association for many years. I invite your earnest consideration 
of the suggestion that we mark time for a year in at least some of our 
collaborative work that we may take stock and survey the field through 
these expert summaries and discussions in order that our attack may be 
intelligently concentrated on the crucial points in some of these baffling 
problems. Personally 1 am fully convinced that much more is to be 
gained in this way just now than by any other proc edure. 

One other thought and 1 am through. Years ago a distinguished 
member of this association remarked that no line of agricultural work 
progresses far before it is necessary to call in the chemist. This should 
be a more generally recognized fact. Take chemistry out of bicjlogy or 
nutrition and little but a name is left. Forget and abandon today’s 
chemical knowledge in agriculture, and industry and civilization drop 
back 2000 years, because even in those days they were recognizing the 
rudiments of applied chemistry. In peace and in war it plays its major 
part. 

This being true, have we individually and as an association lived u}) 
to our opportunities — have we met our responsibilities? Have we 
placed assertively and confidently at the service of the people, especially 
at the service of agriculture, that training, experience and knowledge 
that is ours? Have we assumed the commanding, directing position 
in public affairs, in research organizations and in scientific police work 
lhat the fundamental importance of chemistry imposes upon us? Do 
we insist that the burden of proof shall be assumed by the new and 
untried rather than by the old and proved? Do we employ unceasingly 
that infallible weapon “publicity” in the service of the people? 

There exists in each state an agricultural college — a capable, impartial, 
experienced scientific organization — which can conduct research or func- 
tion to protect the people. It is, I believe, our duty as an association 
and as individuals to see that these facts are fully known whenever it 
is proposed to conduct research or enact laws against frauds in material, 
because such work can be most effectively and economically done by 
these organizations. So many concrete things are worth doing that the 
tendency to needless expansion and duplication is difficult to foresee or 
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to check. Both are so wasteful of the people’s funds, of time and effort 
that they should be guarded against at all times. 

It seems to me, then, that in addition to the well established work on 
methods and their application upon which we have long been engaged 
the association can and should take a larger directing part in all scien- 
tific service relating to agriculture. When service, private or public, 
involving chemistry is to be performed, let us get from the chemist all 
that he has to give. 



CHANGE IN ORDER OF PUBLICATION. 


The order of publishing the committee reports will be reversed this 
year; that is, they will be published at the beginning of the proceedings 
rather than in their chronological order at the end, as has formerly 
been done. In this way the referees and associate referees will liave 
readily available the matter for beginning the year’s work. 


THIRD DAY. 

FRIDAY-MORNING SESSION. 

REPORT OF THE COMMITTEE ON EDITING METHODS OF 

ANALYSIS. 

The work of your Committee on Editing Methods of Analysis has not 
been very extensive during the past year. You will recall that the 
committee in its report at the 1921 meeting called attention to the 
necessity for a revision of the methods in the near future and invited 
suggestions for ways and means of improving the present Book of Melhodjt 
when such a revision was made. No suggestions of this character have 
been received. As the result of a recent conference with the Bottrd of 
Editors of The Journal and another with the Board of Directors of th(» 
association, it has l)een decided to begin at once a revision of the oflioia! 
and tentative methods of analysis in order that the work may be com- 
pleted soon after the next meeting, which will be the fifth since the 
present book was issued. It is planned to carry out the greater part 
of the work during the present year so that immediately after the close 
of the 1923 meeting the additions and changes made at that meeting 
can be incorporated and the new Book of Methods made ready for dis- 
tribution by July 1, 1924. This will make the revision occur at the 
five-year interval which the association appeared to favor at the time' 
the last revision was made. Your committee plans to retain the present 
form of the Book of Methods, the revision to consist principally in the 
deletion of methods which have been dropped and the incorporation 
of new methods and of additions and changes which have been made 
to the methods. We wish, therefore, to renew our request of last year 
for suggestions for improving the form or arrangement of the methods 
whereby they may be made more useful or convenient, and for reports 
of any errors that have been noted in the present edition. The <‘o- 
operation of all referees and associate referees and of the sub-committees 
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on recommendations of referees is most urgently requested, particularly 
for the purpose of bringing before the association at the meeting next 
year all methods, changes in methods and deletions on which final 
action can be taken so that they may be incorporated in the revised 
edition of the Book of Methods. Every referee and associate referee is 
urged to study carefully the chapter of the methods or the portion of 
the chapter of methods with which he is directly concerned for the 
purpose of recommending the deletions and changes which should be 
made to make the chapters as complete and up-to-date as it is possible 
to make them. Your committee will undoubtedly call upon the referees 
and associate referees for assistance in editing the methods. 

There was referred to your committee, at the last meeting of the 
association, the following resolution from Sub-committee C on Recom- 
mendations of Referees: 

Methods for the nmcrosoopical and microscopical Identifu nation of certain drugs 
have been reported with the results of coUal)orative study thereon. Inasimich as 
such methods represent a radical departure from the policy of this assot'ialion, it is 
recommended that these be referred to the Committee on Editing Methods of Analysis 
for consideration before any a(*tion is taken. 

A consideration of the methods referred to showed that they con- 
sisted of statements of the macrovscopical and microscopical characteristics 
of the various parts of the plant as compared with those of the substi- 
tutes found. These differentiations are based entirely upon the botanical 
structure of the plant, and it is believed that these methods belong more 
properly in the United States Pharmacopoeia, or a text book dealing 
with the botanical structure of medicinal plants. It is therefore the 
opinion of your committee that these botanical descriptions of distinc'- 
tion should not be included in the official and tentative methods of 
analysis of the association. 

During the past year the chairman of your committee was requested 
by the Chairman of the Board of lilditors of The Journal to prepare, in 
a form suitable for separate publication, the official and tentative meth- 
ods of the association for the analysis of milk, in order that these methods 
might be considered by the Board of Editors, the Executive Committ<‘c 
and the association itself in connection with a request received from the 
Secretary of the American Public Health Association for a joint pub- 
lication of the methods of the two associations for the examination of 
milk. As is generally known, the American Public Health Association 
has published for a number of years a pamphlet containing the bac- 
teriological methods adopted by the Laboratory Section of that asso- 
ciation for the examination of milk. There have keen three editions of 
this pamphlet. A fourth edition is now being prepared in which the 
Public Health Association desires to incorporate the necessary chemical 
methods for the examination of milk. Consequently this request for 



i923] REPORT OF COMMITTEE ON EDITING METHODS OF ANALYSIS 231 

a joint pubiicalion of the two sets of methods has been made. The 
proposition appealed to the members of your Committee on Editing 
Methods of Analysis, provided the identity of the chemical methods as 
the methods of the Association of Official Agricultural Chemists was 
maintained. The methods for the analysis of milk as printed in Chap- 
ter XXI of the Book of Methods^ together with the additions and changes 
made subsequent to November 1, 1919, were accordingly prepared for 
publication in separate form by incorporating the text of other chap- 
ters where cross references appear. This set of methods has been sub- 
mitted to the Laboratory Section of the American Public Health Asso- 
ciation, which section has agreed to accept same. The methods have 
also been submitted to the Board of Editors of The Journal and the 
advisability of joining the American Public Health Association in the 
joint publication of the milk methods has been discussed with the Board 
of Editors and the Executive Committee of the association, both of 
which have approved the plan. 

Your committee therefore recommends that the association approv(^ 
the plan [)resented by the Secretary of the American Public Health 
Association for a joint publication of the bacteriological and chemical 
methods of the two associations for the examination of milk on con- 
dition that the ulentity of the chemical methods as the A. 0. A. C. 
methods be retaiised in such a publication, and that the Board of Editors 
be authorized to attend to the details of su(di a publication. 

The attention of your committee has been called to an error in the 
method for the determination of starch by the diastase m(*thod\ by 
C. P. Walton of the Bureau of Chemistry. Lines 11 and 12, page 96, 
direct the analyst to correct the weight of reduced copper by that ob- 
tained on a blank of the same volume. This correction should be made 
upon the equivalent weight of dextrose obtained by that determined 
upon an equal volume of the malt blank as the weight of dextrose is not 
in direct proportion to the weight of reduced copper obtained. This is 
clearly indicated under “Reagent”, page 95, but as the two sections 
now read tluTe is an apparent, contradiction in the procedure to i^e 
followed. Proper c(jrrection will be made in the next revision of the 
methods. 

Your committee has prepared a compilation of the changes and 
additions which were made to the official and tentative methods at the 
1921 meeting of the association. This has been done as in former years 
in order that the members of the association may have grouped together 
for convenience of reference the additions and changes made from year 
to year. A brief summary of these additions and changes for the 1921 
meeting, attached as a part of this report, shows that of the thirty c hap- 


1 A»soc. Official Agr. Chemish, MeOwde^ 1920, 96, par. 61. 
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ters of the book fifteen, or one-half, received some additions or changes. 
No changes or additions were made to the following: 

Chapter Title 

II — Inorganic Plant Constituents. 

IV — ^Tanning Materials. 

V — Leathers. 

VIII — Saccharine Products. 

IX — Food Preservatives. 

X — Coloring Matters in Foods. 

XI — Metals in Foods. 

XV— Wines. 

XVI — Distilled Liquors. 

XVII— Beers. 

XVIII— Vinegars. 

XIX — Flavoring Extracts. 

XXVII — ^Baking Powders and Baking Chemicals. 

XXIX— Soils. 

XXX — Reference Tables. 

The additions and changes which were made are as follows: 

CHANGF^ AND ADDITIONS TO THE METHODS OF ANALYSIS MADE AT 

THE 1921 MEETING. 

I. FERTILIZERS* 

(1) The Bartlett method^ for the determination of boric acid in ferti- 
zers and fertilizing materials was adopted as a tentative method for 
reason of the special adaptation of the method to the analysis of samples 
relatively high in soluble phosphates or organic matter. 

(2) The Ross-Deemer method^ was adopted as a tentative method for 
the determination of water-soluble boric acid in fertilizers and ferti- 
lizing materials for reason of its special adaptation to the analysis of 
samples low in soluble phosphates and organic matter relative to the 
boric acid content. 

(3) The present official method® for the determination of insoluble 
phosphoric acid in fertilizers was made an official method for the deter- 
mination of the insoluble phosphoric acid in precipitated phosphates 
with the exception that a one-gram charge shall be employed instead of 
a two-gram charge, (first action as an official method.) 

(4) It was further provided in the method for the determination of 
phosphoric acid in precipitated phosphates that a perforated platinum 
crucible and suction be employed in the filtration of the citrate solution 


1 J. Atioc. Official Agr. ChemitU, 1922. 5: 90. 
»/6«i..327. 

’ Astoe. Official Agr. Chemists^ Meihodr^ 1920, 4. 
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after treatment and that a filter paper be employed that will insure a 
free and rapid filtration without allowing the finely divided particles to 
pass through. The following papers have been found satisfactory (and 
there may be others): C. S. & S. No. 597; Whatman No. 2; Whatman 
No. 1; Munktell’s No. 1-F; Munktell’s No. 2; and Durieux No. 121. 
(First action as an official method.) 

(5) The tentative Wagner method^ for the determination of available 
phosphoric acid in basic slag was made official. (First action as an 
official method.) 

II. INORGANIC PLANT CONSTITUENTS. 

A method for the determination of manganese^ was adopted as an 
official method. (First action as an official method.) 

III. WATERS. 

(1) A method for the determination of iodine in the presence of chlorine 
and bromine^ was adopted as a tentative method. 

(2) The tentative method for reporting results of analysis^ was de- 
leted and in place thereof the new form suggested by the referee in his 
report for 192P, was adopted as a tentative method. 

(3) Methods for the determination in salt® of moisture, matters 
insoluble in water and matters insoluble in acid were adopted as tenta- 
tive methods. 


IV. TANNING MATERIALS. 

No additions or changes were made at the 1921 meeting. 


V. LEATHERS. 

No additions or changes were made at the 1921 meeting. 


VI. INSECTICIDES AND FUNGICIDES. 

(1) The mercury-thiocyanate method^ for the determination of zinc 
oxide in zinc arsenite was adopted as an official method. (First action 
as an official method.) 

(2) The bromate method®, procedures 1 and 2, for the determination 
of arsenious oxide in zinc arsenite was adopted as an official method. 
(Final action.) 


* Assoc, Ojfficial Agr, Chemists, Methods, 1920, 14. 

* J. Assoc. Official Agr. ChemisU, 1921, 4 : 393. 

1022, 5: 381. 

* Assoc, Official Agr. Chemists, Methods, 1920, 38. 
‘ J. Assoc. Official Agr. Chemists, 1922, 5 ; 385. 

* Ibid,, 384. 

’ Ibid., 302. 

* Ibid., 394. 
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(3) The official method* for the determination of water-soluhle arsenic 
in lead arsenate was made an official method for the determination of 
water-soluble arsenic in zinc arsenite. (Final action.) 

(4) The bromate method* for the titration of the acid distillate in the 
official distillation method for the determination of total arsenic was 
adopted as an official method. (Final action.) 

(5) The bromate method*, procedures 1 and 2, for the determination 
of arsenious oxide in calcium arsenate was adopted as an official method. 
(Final action.) 

(6) Two methods, (1)* and (2)*, for the determination of calcium 
oxide in calcium arsenate were adopted as official methods. (First 
action on both methods as official methods.) 

(7) Under the heading, “General Procedun; for the Analysis of a 
Product Containing Arsenic, Antimony. Lead, Copper, Zinc, Iron, 
Calcium, Magnesium, etc.”, methods* for the determination of lead 
oxide and copper were adopted as official methods. (Final action.) 

(8) Under the heading, “General Procedure for the Analysis of a 
Product Containing Arsenic, Antimony, Lead. Copper, Zinc, Iron, 
Calcium, Magnesium, etc.”, an official method* was adopted for lla; 
determination of zinc oxide. (First action as an official method.) 

(9) The zinc oxide-sodium carbonate method* for the dctermiiialion 
of total arsenic in London purple was adopted as an official method. 
(Final action.) 

(10) The bromate method*, procedures (a) and (b), for th«; deb'rrnina- 
tion of arsenious oxide in Paris green was adopted as an official method. 
(Final action.) 

(11) The phrase “Not applicable in the presence of nitrates” was 
inserted over the present official distillation method for the determination 
of total arsenic wherever this method appears in the Book of Shlhodx. 

(12) The distillation method*, suggested by Graham and Smith for 
the determination of total arsenic in the presence of nitrates was adopted 
as a tentative method with a view to its adoption as an official method 
after it has been tested by cooperative work. (A tentative method- 
first action as official.) 

» A%»oc, Official Agr. ChemUU, MefhodM, 1920, 59. 

'•» J. Asioc. Official Agr, CheniisU, 1922, 5; 394. 

a Ibid,, 395. 

« Ibid., 396. 

» Ibid., 398. 

« Ibid., 1921, 4 : 397. 

7 Ibid., 399. 

» Ibid., 402. 
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VII. FOODS AND FEEDING STUFFS. 

(1) The official method^ for the determination of crude fiber was 
deleted and in place thereof the method^ proposed by Bidwcll and Bopst 
was adopted as an official method. (First action as an official method.) 

(2) The microscopic method® for the determination of rice hulls in 
rice bran was adopted as a tentative method. 


Vm. SACCHAJUNE PRODUCTS. 

No additions or changes were made at the 1921 meeting. 


IX. FOOD PRESERVATIVES. 

No additions or changes were made at the 1921 meeting. 


X. COLORING MATTERS IN FOODS. 

No additions or changes were made at the 1921 meeting. 


XI. METALS IN FOODS. 

No additions or changes were made at the 1921 mceling. 

XII. FRUITS AND FRUIT PRODUCTS. 

(1) A method^ for the determination of moisture in dried fruits (for 
dried fruits in general) was adopted as an official method. (First action 
as an official method.) 

(2) A method* for the determination of moisture in dried apples was 
adopted as a tentative method. 

XIII. CANNED VEGETABLES. 

The wording of the method® for the micro-analysis of tomato pulp, 
catsup, pur6e, sauce and paste was corrected to make the details of 
operation clearer and the method as corrected was adopted as official. 
(First action as an official method.) 

> A*$oe. Official Aar. ChemUiM, Mcihodc, 1920, 97. 

Acme. Official Agr. ChcmMc, 1922. 5: 421. 

•/6W„ 77. 

4:48. 

* Amoc. Official Agr. ChemicU, Melhodt^ 1920, 164; J. Actoc. Offktal Agr. Chemuis, 1922, 6. 49. 




236 ASSOCIATION OP OFFICIAL AGRICULTURAL CHEMISTS [Vol. VI, No. 3 


XIV. CEREAL FOODS. 

A method* for the determination of fat in baked cereal products was 
adopted as a tentative method. 


XV. WINES. 

No additions or changes were made at the 1921 meeting. 

XVI. DISTILLED LIQUORS. 

No additions or changes were made at the 1921 meeting. 

XVn. BEERS. 

No additions or changes were made at the 1921 meeting. 

XVra. \TNEGARS. 

No additions or changes were made at the 1921 meeting. 

XIX. FLAVORING EXTRACTS. 

No additions or changes were made at the 1921 meeting. 

XX. MEAT AND MEAT PRODUCTS. 

(1) A modified method^ for the determination of nitrates and nitrites 
calculated as sodium nitrate was adopted as a tentative method in place 
of the present ferrous chloride method* for the determination of nitrates. 

(2) The tentative phenoldisulfonic acid method* for the determination 
of nitrates and nitrites calculated to sodium nitrate, was changed by 
substituting the word “sodium” for “potassium” throughout the text 
for the purpose of making the comparison with a standard solution of 
sodium nitrate and expressing the results in terms of sodium nitrate as 
is the trade practice. 


XXI. DAIRY PRODUCTS. 

(1) The cryoscopic method* for the determination of added water in 
milk was adopted as an official method. (First action as an official 
method.) 

' J, Attoe. Offleial Apr, ChemUU» 1922, 63. 

* /but. 74. 

* Amoc. Official Agr, ChemisU. Methods. 1920, 210. 

*IbidL. 211. 

* J. Aseoe, Official Agr, Chemiete. 1922, 5x 178. 
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(2) The tentative method^ for the determination of moisture in cheese 
was modified to provide that either 10-15 grams of sea-sand or 2-3 
grams of asbestos be used, and that the samj)le be dried either in a vac- 
uum or at atmospheric pressure at the boiling point of water. 

(3) The Schmidt-Bondzynski method^ for the determination of fat in 
cheese was adopted as an official method. (Final action.) 

xxn. FATS AND OILS. 

(1) The Wijs method^ for the determination of the iodine absorption 
number was made official. (Final action.) 

(2) An alternative method^ for the preparation of the Wijs solution 
was adopted as a part of the official method. (First action as an official 
method.) 

XXni. SPICES AND OTHER CONDIMENTS. 

The tentative method® for the determination of volatile oil in mustard 
seed was made official. (Final action.) 

XXIV. CACAO PRODUCTS. 

A microscopical method® for the determination of cacao shells in cacao 
and chocolate products was adopted as a tentative method. 

XXV. COFFEES. 

The Power-Chesnut method^ for the determination of caffeine in 
coffee was adopted as an official method. (Final action.) 


XXVI. TEA. 


(1) The Power-Chesnut method® for the determination of caffeine in 
tea was adopted as an official method. (Final action.) 

(2) The Stahlschmidt method® for the determination of caffeine in 
tea was dropped. 


> Atfoe. Official Agr. ChemiaU, 1020, 234. 

*XbkL, 235, 

•/bid,, 245, 

•J, Ind, Eng, Chem., 1018, 10: 318. 

• Atcoe, Official Apr, ChcmitU, MethwU, 1020. 260. 

• J. Auoe, OfficudAgr, Chemuia, 1022, 5: 257. 

271. 

• Ihid,\ 200. 

• Aaaoc. Official Agr, ChemiaU, Methoda, 1020. 274. 
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(3) The Bailey- Andrew method^ for the determination of caffeine in 
tea was adopted as an official method. (First action as an official 
method.) 


XXVn. BAKING POWDERS AND BAKING CHEMICALS. 

The modified Chittick method® was adopted as a tentative method for 
the determination of lead in baking powder. 


xxvra. DRUGS. 


(1) Under the heading, “Acetylsalicylic Acid”, the following additions 
to the methods for analysis of drugs were made: 

(a) A qualitative test* for free salicylic acid was adopted as a tenta- 

tive method. 

(b) A method* for the quantitative determination of salicylic acid 

was adopted as a tentative method. 

(c) The iodine method* for the determination of total salicylates was 

adopted as a tentative method. 

(d) The bromine method* for the determination of total salicylates 

was adopted as a tentative method. 

(e) The double titration method^ for the determination of acetyl- 

salicylic acid was adopted as a tentative method. 

(2) Under the heading, “Camphor”, methods* for the determination 
of monobromated camphor were adopted as tentative methods. 

(3) Under the heading, “Alkaloids”, a method® for the separation of 
quinine and strychnine was adopted as a tentative method. 

(4) Under the heading, “Physostigma”, a method^ for the assay of 
the drug and its preparations was adopted as a tentative method. 

(5) Under the heading, “Hyoscyamus” a method® for the assay of the 
extract of hyoscyamus and its preparations was adopted as a tentative 
method. 


1 J. Aisoe. Official Agr. ChernuU^ 

rkij Riit 


1922 , 5 ; 202 . 
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(6) Under the heading, “Strychnine”, the following methods were 
adopted; 

(a) A method' for the assay of strychnine in tablets, including the 

volumetric procedure, as an official method. (First action as 
an official method.) 

(b) A method® for the assay of strychnine in liquids, including the 

volumetric procedure, as an official method. (First action as 
an official method.) 

(7) Under the heading, “Morphine, Codeine and Diacetylmorphine”, 
methods* for the qualitative test and the quantitative determination of 
morphine, codeine and diacetylmorphine were adopted as tentative 
methods. 

(8) Under the heading, “Arsenicals”, the following additions were 
made to the methods: 

(a) Qualitative tests^ for the identification of arsphenamine and 

neoarsphenamine were adopted as tentative methods. 

(b) A method* for the determination of arsenic in arsphenamine and 

neoarsphenamine was adopted as a tentative method. 


XXIX. sons. 

No additions or changes were made at the 1921 meeting. 

XXX. REFERENCE TABLES. 

No additions or changes were made at the 1921 meeting. 

Respectfully submitted, 

R. E. Doolittle, J. W. Sale, 

B. B. Ross, G. W. Hoover, 

A. J. Patten, W. H. MacIntire. 

Committee on Editing Methods of Analysis. 

Approved. 


* J, Atioe, Official Agr. Chemicit, 1922, 5 : 564 . 
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Later, after extended discussion as to policy, expense likely to be 
incurred and form of publication, it was moved that the Association 
approve the plan of the American Public Health Association for a joint 
publication of the bacteriological and chemical methods for the examina- 
tion of milk on condition that the identity of the chemical methods as 
the A. 0. A. C. methods be retained in such a publication and that the 
Board of Editors be authorized to attend to the details of such a publica- 
tion. 

The motion was seconded and carried. 
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REPORT OF THE BOARD OF EDITORS. 

By R. W. Balcom (Bureau of Chemistry, Washington, D. C.), Chairman. 

Not long after the convention last year the association lost the services 
of Miss Nellie A. Parkinson, who resigned her position in the Bureau of 
Chemistry to become assistant to the editor of the Journal of Industrial 
and Engineering Chemistry. For some time Miss Parkinson had acted 
as associate editor of The Journal and upon her as such had devolved 
the work of editing and preparing for publication the material published 
therein. This work is now being very ably done by Miss Marian E. Lapp 

No. 3 of Volume V of The Journal, or the February, 1922 issue, carried 
the last of the proceedings of the 1920 meeting and the first of the pro- 
ceedings of the 1921 meeting. No. 2 of Volume VI, which is the Novem- 
ber, 1922 number, is about ready for mailing and, in addition to the 
final part of the proceedings of last year’s convention, will contain a 
few contributed articles. Thus, for the first time in the history of 
The Journal, it will be possible to begin the editing of current proceed- 
ings just as soon as the convention closes. The irregularity in the dates 
of issuance during the past year has been due to no fault of the editorial 
office, but to indifl'erent service on the part of the printer. The material 
for the August number, for example, was in the hands of the printer 
before the end of June, but that number was not ready for mailing until 
a few days ago, some four months later. It was recognized some time 
ago that this condition of affairs could not be allowed to continue, and 
negotiations with other printers were begun. These have not as yet 
been concluded, but there is every prospect that better service and a 
material reduction in charges for printing will soon be obtained, either 
from the company now doing the work or from another. 

The present list shows 856 subscriptions to The Journal. Of these 
745, including 34 Canadian, are domestic. This is a decrease of 37 in 
the domestic subscriptions reported last year, but the Canadians are 
not responsible for the decrease, as they have increased their subscrip- 
tions by four. The foreign subscriptions have increased from 86 to 
111, distributed as follows: Africa, 2; Argentina, 2; Australia, 20; 
Brazil, 2; Chile, 1; China, 2; Czechoslovakia, 1; Denmark, 2; Egypt, 3; 
England, 21; France, 2; Germany, 1; Holland, 4; India, 28; Ireland, 3; 
Italy, 1; Japan, 6; Mexico, 1; Norway, 2; Scotland, 5; West Indies, 2. 
Doubtless the decrease in domestic subscriptions is to be attributed 
largely to the business depression from which the country now seems to 
be emerging. Chemists and the chemical industries have been particu- 
larly hard hit by this depression. Many individuals have been forced 
to economize in every possible way. The members of this association, 
however, have probably suffered less than the chemists in industrial 
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laboratories, and the Board of Editors must again direct your attention 
to the imperative necessity for increased support of The Journal on the 
part of the individual members of the association. Personal subscrip- 
tions from individual members of the association constitute, at the 
present time, less than 15 per cent of the total number of subscriptions 
to The Journal Each member should constitute himself a committee 
of one for the solicitation of subscriptions, including perhaps his own, 
and bear in mind that The Journal now offers a medium of publication 
for any good papers, particularly of an analytical character, of general 
or special interest to agricultural chemists. 

While the inability to report an increase of subscriptions to The 
Journal is disappointing, there is some consolation in the fact that more 
than 600 copies of the Book of Methods have been sold during the past 
year. It was reported last year that 1000 additioncd copies were being 
printed, but 1224 copies were actually run off by the printer, so that we 
still have some 600 copies of the Book of Methods with which to meet 
the demand for the coming year. These are all bound and entirely 
paid for. 

As an offset to this, the board has to report that shortly after the 
meeting of the association last year, Messrs. Frank, of Frank, Emory 
and Beeuwkes of Baltimore, and Sherier of Leckie, Cox and Sherier of 
Washington, presented a bill for $500 for legal services rendered in con- 
nection with the suit brought by the Williams & Wilkins Company, 
former publishers of The Journal The Executive Committee, to whom 
the association had delegated power to act in the matter, decided, and 
it is thought wisely, to authorize the payment of this bill and close this 
unfortunate episode in The JournaVs history. The bill has been paid, 
as stated in the Secretary-Treasurer’s report, in part with funds from 
dues and in part from funds credited to The JournaVs account. 

Another matter that should be recorded is the closing out of the 
so-called guaranty fund established during the years 1914 and 1915. 
Its purpose, inferred from its name, was to create a fund from which, in 
case of necessity, the association could draw to make up any deficit 
incurred in financing The Journal The amounts pledged and actually 
paid into this fund were not sufficient to increase materially the associa- 
tion’s assets. The $127.80 paid in was deposited in a savings bank and 
carried as a separate account. The Executive Committee, at the 1921 
convention, authorized the return of this money on a pro rata basis to 
the original contributors. The chairman of the Board of Editors, then 
serving also as the secretary of the association, transferred this fund, 
which with accrued interest amounted to $148.54, to The Journal account 
and checked it out to the original contributors or their heirs or, as was 
done in two instances at the contributor’s request, credited their share 
toward current subscriptions to The Journal This disposition of the 
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guaranty fund seemed to be both expedient and just since this money 
was not donated outright to the association and necessitated the carry- 
ing of an additional account. It was also believed that this evidence of 
appreciation on the part of the association of the conditions under which 
the money was contributed would be of equal or greater value to the 
association at this time than the fund itself. 

A financial statement covering receipts and disbursements in con- 
nection with the association’s two publications, The Journal and The 
Book of Methods, is appended as a part of this report. This does not 
show the amount of the unpaid bills. The bill of July 27 for the printing 
of No. 4 of Volume V is still unpaid and that of May 31 for No. 3 of 
Volume V is paid only in part. The bill for No. 1 of Volume VI has not 
as yet been rendered. It has not been possible to get out of debt during 
the past year, but the new association year will begin without some of 
the difficulties and complications that were confronted a year ago. 
The Board of Editors is doing its utmost to reduce expenses and at the 
same time maintain, or even improve, the quality and usefulness of 
The Journal, but it must have the active, earnest support of every mem- 
ber of the association. It is handicapped by the deficit, which could 
not be decreased during the past year, and it will be restricted in inde- 
pendence of action until that deficit has been wiped out. The board 
will welcome and appreciate any suggestions either now or in writing 
at any other time. 

This report can not be closed without a word of appreciation of the 
services of Dr. William Frear, of Pennsylvania. Dr. Frear took a most 
active part in the deliberations of the association which led to the estab- 
lishment of The Journal and served as a member of the Board of Editors 
until he died. The news of his sudden death in January came as a pro- 
found shock to the other members of the board. A fitting tribute to 
Frear as a scientist and as a man, prepared by one of the members of 
the association, was printed in the May issue. 

Approved. 



244 ASSOCIATION OF OFFICIAL AGBICDLTUBAL CHEMISTS [Vol. VI, No. 3 


FINANCIAL REPORT ON PUBUCATIONS FROM 
By R. W. Balcom (Bureau of Chemistry, 


RECEIPTS. 

1921 

Oct, 15 Bank balance $ 162.63 

Total deposits $ 7,686.22 

liCss redeposited checks % 24.00 

I^ss exchange on check for $5.00 .10 

24.10 

7,662.12 


$7,824.75 

DETAILED STATEMENTS RELATIVE TO RECEIPTS, 


Journal Subscriptions. 


No. 

Price 

Total 

Ordered 

Each 

Coat 

56 

$5.50 

$ 308.00 

457 

5.00 

2,285.00 

73 

4.40 

321.20 

221 

4.00 

884.00 

70 

3.75 

262.50 

35 

300 

105.00 

9 

2.50 

22.50 

6 

1.75 

10.50 

18 

1.50 

27.00 

4 

1.40 

5.60 

15 

1.25 

18.75 

Total 


$ 4,250.05 

Plus gain through exchange 
Total 


1.40 


$ 4,251.45 
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OCTOBER 16, 1921 TO NOVEMBER 1, 1922. 
Washington, D. C.), Chairman, Board of Editors, 


1921 
Nov. 2 
Nov 6 
Nov. 6 
Nov. 5 
Nov. 5 
Nov. 5 
Nov. 5 
Nov. 5 
Nov. 5 
Nov. 5 
Nov. 5 
Nov. 5 
Nov. 5 
Nov. 5 
Nov. 5 
Nov. 6 
Nov. 7 
Nov. 7 
Nov. 8 
Nov. 8 
Nov. 8 
Nov. 14 
Nov. 15 
Nov. 16 
Nov. 16 
Nov. 17 

Nov. 19 
Nov. 19 
Nov. 19 
Nov. 19 
Dec. 10 

Dec. 10 
Dec. 10 
Dec. 10 
Dec. 13 
Dec. 13 
Dec. 15 
Dec. 15 

1922 
Jan. 4 
Jan. 5 
Jan. 6 
Jan. 6 
Jan. 6 
Jan. 7 
Jan. 12 
Jan. 14 
Jan. 16 
Jan. 21 
Feb. 1 
Feb. 7 
Feb. 7 
Feb. 7 
Feb. 7 
Feb. 9 


DISBURSEMENTS. Amount 

N. A. Parkinson, office ex^nses . . $ 25.00 

C. L. Alsbcrg, refund on Guaranty Fund 1.16 

Edmund Burke, refund on Guaranty Fund .... 5.81 

Mrs. W. C. Burnett, refund on Guaranty Fund . . 5.82 

G. W. Hoover, refund on (maranty Fund. . . 27. IK) 

W. M. Cobleigh, refund on Guaranty Fund . . .... 5.82 

R. E. Rose, refund on Guaranty Fund . .... 5.82 

G. S. Fraps, refund on Guaranty Fund 1 1 .62 

H. C. Gore, refund on Guaranty Fund . . 5.81 

Herman 1 farms, refund on Guaranty Fund 5.5S 

E. H. Jenkins, refund on Guaranty Fund . . 5.81 

C. H. Jones, refund on Guaranty Fund 1 1 .62 

H. M. Ix)oiniH, refund on Guaranty Fund 11.63 

P. S. Tilson, refund on Guaranty t^und 5.81 

A. S. Wells, refund on Guaranty Fund ... 5.81 

H. E. Wiedemann, refund on Guaranty Fund .... 5.81 

A. T. Charron, r<‘fund on subscription ... 3.00 

City Treasurer, Dallas Tex., refund on subscription . 1 (K) 

R. W. Hilts, refund on subscription 6.00 

R. S. Hollingshead, refund on subscription . . l.tK) 

Industrial Printing Co., 1000 stickers for Book of Methods 9.75 

Fritzsche Bros., refund on subscript U)n 1.25 

Louise Calouge, refund on subscription . . 2.50 

Schwarz Laboratorie.s, refund on subscription 1.25 

C. Milan Morse, refund on subscription 1.25 

Indastrial Chemical Institute of Milwaukee, refund on sub- 
scription . 1.25 

Charles H. La Wall, refund on subsc^ription . .... 1.25 

H. H, Hanson, refund on subscription . . 2.00 

H. Kohnstainm & Co., refund on sub.scTiption . . 1.25 

N. A. Parkinson, office expense's 25.00 

Moorc-Cottrell Subscription Agencies, refund on subscrip- 
tion 1.00 

Crescent Manufacturing Co., refund on subscription . . . 1.25 

George A. Olson, refund on subscription 1.25 

Ware Brothers, refund on suliscription 1.25 

Fred W. Ncstelle, refund on subscription . . 1.25 

Francis H. l^iCggett, refund on subscription 1.25 

Cash, office expen.ses 10.00 

Industrial Printing Co., on account 1,000.00 


R. W. Balcom, reimbursement for freight charges on Journal 3.78 

Brentfino’s, refund on subscription ... .50 

Cash, office expenses 25.00 

Postmaster, box rent for quarter ending Mar. 31 . 2.00 

National Bisc^uii Co., refund on subscription 1.25 

State of Minnesota, refund on subscription . . 12.00 

C. A. Browne, refund on subscription 1.25 

E. H. Berry, refund on subscription .... 2.00 

R. S. Thompson, refund on subscription ... 1.25 

Industrial Printing Co., on account 643.85 

C. H. Jones, refund on subscription 2.00 

W. J. Jones, refund on Guaranty Fund . 5.81 

J. W. Watson, refund on Guaranty Fund 1.16 

Mrs. A. M. Davidson, refund on Guaranty Fund 1.16 

Mississippi A. and M. College, refund on Guaranty Fund . . . 5.81 

University of Tennessee, refund on Guaranty Fund 1.16 


Check 

No* 

117 

118 

119 

120 
121 
122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 
131 

135 

136 

137 

138 
1,39 

140 

141 


142 

143 

144 

145 

146 

117 

14S 

149 

150 

151 
L52 

153 

154 


155 

156 
1.57 
15S 
1.59 
160 
161 
163 
104 

165 

166 

167 

168 

169 

170 

171 
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RECEIPTS— Con/wucrf. 


Methods Subscriptions. 


No. 

Price 


Total 



Ordered 

Each 


Cost 



35 

$5.50 

$ 

192.50 



445 

5.00 


2,225.00 



44 

4.40 


193.60 



145 

4.00 


580.00 



Total 


$ 

3,191.10 



Plus gain through exchange 
Total 



1.60 





$ 

3,192.70 


Total, Journal and Methods 



$ 

7,444.15 

Excess payments 




71.75 

Plus bank balance 




162.63 


Guaranty Fund less $2.32^ . 




146.22 

380.60 


•Credited at contributor’s request toward payment on subscription to Journal. 


$7,824.75 
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DISBURSEMENTS — Continued. Amount Check 

1922 No* 

Feb. 18 Robert Stewart, refund on Guaranty Fund 1.16 172 

Feb. 27 Industrial Printing Co., on account 500.00 173 

Feb. 28 George P. Gray, refund on Guaranty Fund 1.16 174 

Feb. 28 Lucy S. Patrick, refund on Guaranty Fund 5.81 175 

Feb. 28 E. J. Lea, refund on Guaranty Fund 1.16 176 

Feb. 28 Janet K. Smith, office expenses ... ... 25.00 177 

Mar. 17 Janet K. Smith, office expenses. .. . 25.00 178 

Mar. 18 Industrial Printing Co., on account . . . . 500.00 179 

Mar. 23 Armour and Co., reimbursement on duplicate payment on 

order No. 107610 5.00 180 

Mar. 24 Franklin Institute, refimd on subscription 1.25 181 

Mar. 29 American News Co., reimbursement on duplicate payment on 

order No. G-506 4.00 182 

Mar. 30 Postmaster, box rent for quarter ending June 30 2.00 183 

Apr. 7 Tennessee Coal, Iron and Rail Road Co., reimbursement on 

order No. 78099 5.00 184 

Apr. 20 Janet K. Smith, office expenses . 25.00 185 

Apr. 21 Industrial Printing Co., on account . .. 619.86 186 

May 10 R. W. Balcom, reimbursement on trip lo Baltimore. . 2,50 187 

May 12 Indu.strial Printing Co., on account 500.00 188 

May 16 l^eckie, Cox and Sherier, lawyers’ fees .... 250.00 189 

June 2 Janet K. Smith, office expenses 10.00 190 

June 2 Industrial Printing Co., on account . . 584.09 191 

June 8 Farran’s Transfer and Storage, delivering Journals 3.71 192 

June 8 Janet K. Smith, office expenses ..... .... 25.00 193 

July 1 Postmaster, box rent for quarter ending Sept. 30. . 2.00 194 

July 8 Williams & Wilkins, bock numbers of Journal . 5.45 105 

July 17 Industrial Printing Co., on account . . 500.00 196 

July 27 Williams & Wilkins, back nuinlMT of Journal 1.25 197 

Aug. 1 R. E. Rose, refund on subscription 1.00 198 

Aug. 7 Williams and Wilkins, back number of Journo/ 1.25 199 

Aug. 7 Farran’s Transfer and Storage, delivering Journo/.s* 4.11 200 

Aug. 10 luouis A. Voorhees, refund on subscription ... 1.00 201 

Aug. 11 H- 11. Hanson, refund on sul)scription . 1.00 202 

Aug. 12 Janet K. Smith, office expenses . . 30.00 203 

Aug, 14 Industrial Printing Co., on account ... 500.00 204 

Aug. 14 Ontario Agricultural College, refund on subscription 1.00 205 

Sept. 8 Industrial Printing Co., on account 400.00 206 

Sept. 22 Postmasl(T, box rent for quarter ending Deo. 31 . 2.00 208 

Sept. 22 Industrial Printing Co., on account . 218.65 209 

Sept. 22 Janet K. Smith, office exptmses 25.00 210 

Oct. 3 R. W. Hilts, refund on subscription .. ... 1.00 211 

Oct. 10 Industrial Printing Co., on account 342.95 212 

Oct. 19 Paul Elder & Co., refund on Hook of Methods 1 00 213 

Oct. 19 Industrial Printing Co., on account . 400.00 214 

Oct. 30 Cash, office expenses , 25.00 215 

Oct. 30 Bank balance 332.58 


$7,824.75 


Checks 162 and 207 cancelled. 
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FINANCIAL REPORT OF THE SECRETARY-TREASURER 

By W. W. Skinner (Bureau of Chemistry, 


RECEIPTS. 

1921 

Oct. 16 Bank balance 


$ 209.15 


1922 

Mar. 18 Dues from 6 Canadian and State institutions received too 

late for inclusion in 1921 report $ 30.00 

Dues for 1922 from 37 Canadian and State institutions*. . 185.00 


Aug. 8 Dues from 2 State institutions received too late for inclusion 


in 1921 report $ 10.00 

Dues for 1922 from 9 State institutions 45.00 


215.00 

55.00 


Oct. 31 Dues for 1922 from 9 Canadian and State institutions 


45.00 


Total receipts 


$ 614.15 


*Check for $5.00 from University of California for Journal deposited in Secretary- 
Treasurer account in error. 
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FROM OCTOBER 16, 1921 TO NOVEMBER 1. 1922. 

Washington, D. C.). 

DISBURSEMENTS. Check 

1921 Amount No. 

Nov. 23 N. A, Parkinson, reimbursement for expenses, 1921 meeting. $ 51.60 18 

1922 

Mar. 17 Cash, cost of tele.gram sent to State f College by F. P. Veitch .91 19 

May. 16 Leckie, Cox and Shericr, lawyers’ fees 250.00 20 

Aug. 16 R. W. Bakx>m, check for $5.00 from University of California 
deposited to Secretary-Treasurer account in error. Check 
given Dr, Ralcom to be credited to Journal aecx>unt . 5.00 21 

Sept. 25 Janet K. Smith, cash for postage for mailing announcements 

of meeting 20.00 22 

Oct. 4 Byron S. Adams, 1500 programs, 1922 meeting 41.75 23 

Oct. 25 Bastian Bros., badges, 1922 meeting 28.02 24 

Oct. 31 Bank balance 210.87 


Total . .. .... $ 614.15 

Approved. 
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President Veitch: I should like to speak again of what the Chairman 
of the Board of Editors referred to. The success of The Journal is an 
important matter to us and to this association. In the report this 
morning it was brought out that somewhere between 10 and 15 per 
cent — nearer 10 per cent — only of the subscriptions are from individual 
members of the association. Now, The Journal can not go on in that 
way without increasing the deficit rather than decreasing it and I am 
sure you will all be interested to know this and to help all you can. 

/?. E. Doolittle: I wonder if, as a member of the Board of Editors, I 
might add a word in that connection. The Board of Editors met and 
we spent half a day in discussing this matter. The matter is really 
serious. The Board of Editors — Dr. Balcom principally — has laid out 
plans for the coming year to reduce expenses just as much as possible. 
We hope to accomplish something in that way and also by increasing 
the number of subscribers. The appeal has been made by Dr. Balcom 
and by your president but I want to tell you now that if we come here 
next year with no better financial condition than we are showing tliis 
year, some radical change will have to be made. \\\^ want the earnest 
support of every member of this association if we are going to succeed. 

President Veitch: A world’s dairy congress is to be held in October, 
1923. Mr. Van Norman, President of the World’s Dairy Congress 
Association, will tell us very briefly something about this coming congress, 
because chemists are interested in dairy matters. 

H. E, Van Norman: The plans are to hold this congress next October 
near whatever city is chosen as the site for the National Dairy Show of 
that year. I do not know just which city it will be. We had some 
hopes of Philadelphia. The thought is to develop a program for the 
discussion of the things relating to the dairy cow and her products, 
the program to be so arranged as to interest four groups of people: 
first, those who view these problems from the scientific and educational 
standpoint, such as college men, research men, etc.; second, those who 
view them from a business standpoint, all the way from the farmer, 
manufacturer, distributor, equipment man, etc.; third, those who view 
them as law enforcement officials with all the things relating thereto; 
and fourth, those who are interested in these problems only from the 
standpoinc of their relation to public welfare. 

It is our hope to bring to this country some of the leading men interested 
in these aspects of the problem internationally. I invite those of you 
who are interested in these subjects as chemists to cooperate with us in 
making this a worth-while program. Perhaps you would like to appoint 
a committee which would be interested in these aspects of the meeting 
to cooperate in our program work. 
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A motion was made, seconded and carried that a committee of three 
members be appointed by the president to collaborate in formulating 
the program of the World’s Dairy Congress. 

Later A. J. Patten, the newly elected president of the association, 
appointed the following to serve on this committee: E. M. Bailey, New 
Haven, Conn., Chairman; E. L. Van Slyke, Geneva, N. Y.; and H. W. 
Redfield, New York, N. Y. 

No report was made by the Committee on Quartz Plate Standardiza- 
tion and Normal Weight. 

President Veiich: If there is any work which requires more courage 
than being a farmer, it is that of being the Secretary of Agriculture. It 
has been my privilege to work under four successive Secretaries of 
Agriculture, all of whom have contributed something of value to agri- 
culture and to the work of the Department. They have always extended 
their encouragement to this association and to its members, and not 
one has been more active and successful in this particular than has the 
present Secretary of Agriculture, Secretary Wallace, whom it is now my 
great pleasure to introduce to you. 


ADDRESS BY THE SECRETARY OF AGRICULTURE~THE 
HONORABLE HENRY C. WALLACE. 

I am glad of an opportunity to come to you once a year and make due 
acknowledgment of the fine service we have received from you. Our 
Departmental work would go along much more slowly and much less 
efficiently but for your fine cooperation. I am under personal obliga- 
tions to you in the benefit I am getting from the commiUee which you 
appoint on standards. It gives me, very frequently, the opportunity 
to ‘"pass the buck” to your strong hands. 1 want to express my appre- 
ciation in this public way to the members of the committee as well as 
to the members of the association from which the committee springs. 

We are your beneficiaries in the manner in which you work out stand- 
ards of analysis — beneficiaries in two ways: First, those methods are 
helpful to us in our administration of certain of the regulatory laws with 
which we are charged; and second, they are helpful to the entire cause of 
agriculture in that they are necessarily fundamental and help to establish 
methods which can be used not alone by you in your official capacity 
but by scientists in that field everywhere. I believe that the develop- 
ments of the past two years emphasize more than ever before the import- 
ance of that sort of work. 

If you will permit me, Mr. Chairman, I want to speak just a moment 
of the general conditions in agriculture at this time and how I think the 
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chemists are going to tie into the work that is being done to help bring 
about improved conditions. I just completed my annual report yester- 
day. I completed it yesterday because it had to be completed yesterday 
by law. I have wondered sometimes, if it were not due on an exact 
day, how long it would take to get out an annual report. As compared 
with a year and a year and a half ago, farm prices have advanced very 
considerably. In some cases, especially in the case of cotton, the advance 
has been very substantial; but when we size up the whole matter from 
the economic side as the farmer is affected we find this — that whereas 
farm prices have advanced, prices of other things have advanced in just 
about the same proportion. So, if we compare the farmer’s buying 
capacity, his purchasing power — that is, what he can get for what he 
grows — with his situation a year ago, we find that with the exception 
of the cotton region, there has not been that improvement that we had 
hoped there might be. We have been studying that situation in the 
Department with a great deal of intensity, because we feel under obliga- 
tion to help make a prosperous as well as a productive agriculture. 
You can not have a continuing productivity in agriculture unless it is 
also prosperous. Thus, our study has developed a movement in which 
I think you may be interested. 

We are setting up commodity councils. We are bringing in once or 
twice a week, for example, every one in a position of large responsibility 
in the Department who touches cotton in any way in the effort to work 
out a definite Departmental policy as regards cotton so that we will be 
able to give to our extension people certain definite Departmental poli- 
cies. We bring in the soil people, who display their maps showing the 
different kinds of soils and how cotton growth is influenced by soil. We 
bring in the varieties people, the cultural people, and the entomologists 
whose work deals with the boll weevil and other insect pests. Now, 
after we have worked these matters out to our own satisfaction within 
the Department, we are expecting to have conferences in the regions 
interested in cotton, that is with the agricultural college people and the 
State boards of agriculture where that particular crop is grown. They 
will check up on our policy by making suggestions or modifications and 
contributing whatever views they have to contribute. From our 
Departmental program, after it is formed, we will have a definite pro- 
gram to carry out through the various extension agents. I think that 
this development will lead to the consideration of the entire agriculture 
of the region also, that is the effects of changes in cotton on other crops. 
We are starting another commodity council in the Northwest based on 
wheat primarily, because that is the one big crop. 

It is evident from the economic developments growing out of the war, 
both over seas and at home, that the changes in freight rates are going 
to have a profound influence on both our agriculture and industry. It 



i9$3] WALLACE: ADDRESS BY THE SECRETARY OF AGRICULTURE 253 


is also evident that there must be much more definite and concrete 
policies affecting the agriculture of various crops and of various regions. 
When we get into that phase of the subject, if it works as we think it 
wfll, the chemist will have an increasingly important part. The question 
of the best utilization of the crops grown in a particular section and the 
question of the utilization of other crops which may be grown to meet the 
needs of the section will be important. 

I was greatly interested the other day in a report brought to me by a 
man from Arizona. He, as secretary, came to ask me down to their 
industrial conference. He said: “We found many of our industries, as 
well as our agriculture, in bad shape during the past two years and we 
called a meeting asking delegates from all the various industries. That 
meeting was composed of three delegates from each of the major indus- 
tries of the State. Our packing industry was in bad shape. We set up 
a movement to promote the consumption of meat from our own packing 
houses within the State. The packers now are in a fairly prosperous 
condition. Then the lumber people said that their mills were shut down 
as they had no work to do. Our manager went to the railroad people 
first and got an order from them for four million ties; through that 
order our lumber mills started up again. Now most of our industries 
are in good shape. In other words, the people of Arizona are consider- 
ing the interests of Arizona as well as of all the industries in it and mesh- 
ing them into one another. In the case of potatoes, our potato growers 
were marketing them without regard to the interests of one another. 
We organized them into commodity councils. The potatoes from one 
section are now marketed at one time and those from another section 
at another time”. What is the result? It is just an attempt to put the 
agriculture of the country on a sound basis. The chemists will have to 
mesh into the work in innumerable ways, and as time goes on and as 
modifications which must come, do come, the chemist’s office in the 
work will assume increasing importance. 

So I am glad to have an opportunity to come and pay my respects to 
you, to lay a larger responsibility on you, and to wish you all possible 
success in your meeting here. 

President Veikh: I should like to call attention to the fact that we 
have three amendments to the by-laws to be voted upon. These amend- 
ments were also read on Wednesday. 

The first amendment is as follows: 

A Board of Editors of The Journal of the association, consisting of five members, 
one of whom shall be designated the chairman, shall he appointed by the president 
upon recommendation of the Executive Committee. These five members shall serve 
one, two, three, four and five years, respectively, and each following appointment 
shall be for five years. 
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The motion to adopt this amendment to the by-laws was seconded 
and carried. 

President Veitch: The two following amendments were presented by 
the Committee on Definitions of Terms and Interpretation of Results 
on Fertilizers: 

(1) A fertilizer definition or interpretation shall not be adopted as tentative or a 
tentative definition or interpretation amended until such definition or interpretation 
has been recommended by the Committee on Definitions of Terms and Interpretation 
of Results on Fertilizers and published in the proceedings of the association. 

(2) A fertilizer definition or interpretation shall not be adopted as official or an 
ofiQcial definition or interpretation be amended until such definition or interpretation 
has been recommended by the Committee on Definitions of Terms and Interpretation 
of Results on Fertilizers for at least two annual meetings. 

The motion to adopt these two amendments to the by-laws was 
seconded and carried. 


REPORT OF COMMITTEE ON VEGETATION TESTS ON THE 
AVAILABILITY OF PHOSPHORIC ACID IN BASIC SLAG. 

Results of the cooperative vegetation pot and field experiments, made 
under the direction of your committee, have been assembled in abbre- 
viated form, in accordance with a vote of the association taken in 1921. 
The committee has been over the work and some changes have been 
made with reference to the form of presenting the final summaries. 
This will necessitate revising the manuscript before it passes into the 
hands of the publishers of The Journal, This work can likely be ac- 
complished, however, so that it will not delay publication of the report. 
It would not seem necessary to continue the services of the committee 
after the manuscript is in final form for publication, and it is hoped that 
the association may so vote. Your committee would make the follow- 
ing formal report at this time: 

The Basic Slag Committee, after carefully reviewing the work of the different col- 
laborators, as incorporated in the final report which has been prepared for publication 
in the association’s journal, wishes to recommend that the Wagner method for the 
determination of the available phosphoric acid in high-grade basic slag pbospliate be 
adopted by the association as official. (Second reading.) 

H. D. Haskins, B. L. Hartwexl, 

J. A. Bizzell, C. B. Williams. 

W. B, Ellett, 

Committee on Vegetation Tests on the Avail- 
ability of Phosphoric Acid in Basic Slag* 


Approved. 
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After the formal report was presented, by vote of the association the 
committee was discharged. The association voiced an expression of 
thanks for the services of the committee. 


REPORT OF COMMITTEE TO COOPERATE WITH THE AMERI- 
CAN SOCIETY FOR TESTING MATERIALS IN REGARD 
TO METHODS OF ANALYSIS FOR LIMING MATERIALS. 

The committee held several meetings and conferences with two sub- 
committees of Committee C-7, Sub-Committee for Agricultural Lime 
and Sub-Committee for Methods of Analysis of Liming Materials, of 
the A. S. T. M. Two members of the committee also held a conference 
with officials of the Bureau of Standards who have collaborated with the 
A. S. T. M. in the preparation of tentative methods. It was agreed 
that uniformity in the methods of the two bodies would prove desirable. 
It was further agreed, however, that precision requirements are not 
identical for liming materials for industry and agriculture. 

Your committee desires to stress the fact that liming materials have 
received no recognition by promulgation of methods for their control 
though a number of States have in operation regulatory lime laws in 
parallel to those for fertilizer control. The already extensive and rapidly 
expanding usage of lime materials necessitates the adoption of official 
methods for the sampling and analysis of the several commercial lime 
products. 

Your committee does not feel sure that it was empowered to compile 
a chapter of methods on the analysis of liming materials. It is unani- 
mous, however, in the belief that there exists an imperative need for 
such a chapter. Most of the determinations necessary to such a com- 
pilation are already official as related to other materials. Your com- 
mittee, therefore, recommends that it, or a superseding personnel, be 
directed to compile a chapter on “Liming Materials”, adapting present 
official procedures to the analysis of liming materials, and that such 
additional methods as may be necessary be subject to collaborative 
study with a view to tentative or official adoption. 

Respectfully submitted, 

W. H. MacIntire, 

F. P. Veitch, 

J. B. Weems. 

Approved. 

No report was made by the Committee on Revision of Methods of 
Soil Analysis. 
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REPORT OF COMMITTEE ON RECOMMENDATIONS OF 

REFEREES. 

By R. E. Doolittle (Food and Drug Inspection Station, Chicago, 

111.), Chairman, 

You have heard the reports of the chairmen of Subcommittees A, 
B and C which represent the real work of your Committee on Recom- 
mendations of Referees. Due consideration has been given to all 
referee reports submilled and each and every recommendation has been 
carefully examined not only in conneclion with the analytical data and 
other information submitted in the reports of this year but also with 
that of former years in order that the high standard of excellence which 
the methods of the association enjoy in the scientific and industrial 
fields shall be upheld. 

Your committee desires to congratulate the referees and associate 
referees on the splendid reports which have been submitted this year. 
To single out an individual report would be unfair, but your committee 
can not pass the opportunity to call attention to the number of col- 
laborators and the completeness of their analytical results as reported 
by the referee on crude fiber. To your committee this illustrates the 
interest and enthusiasm the members of the association have in methods 
of primary importance in agricultural and analytical chemical work. 

Your committee has noted from reports submitted that there appears 
to be some confusion or misunderstanding as to the form of action to be 
recommended for making a method tentative or official. In this con- 
nection the attention of the referees is called to the following sections 
of the by-laws of the association. 

(5) A method shall not be adopted as ofhcial or an official method be amended 
until such method or amendment has been recommended for at least two annual meet- 
ings by the appropriate referee. 

(7) A method shall not Ite adopted as tentative or a tentative method amended 
until such method or amendment has been reported by the appropriate referee and 
published in the proceedings of the association. 

Taking the two classes of methods in the inverse order, it is to be 
noted that the requirements for a tentative method are two: First, 
that it shall be recommended by the appropriate referee; and second, 
that it shall have been published in the proceedings of the association. 
Your committee notes an occasional recommendation that a method be 
adopted as a tentative method, second action. Such a recommenda- 
tion is incorrect. A method once adopted as a tentative method remains 
tentative until changed, deleted or made official. If, as the result of 
study of a tentative method, a referee concludes that the method should 
remain tentative, a recommendation that it be continued as a tentative 
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method should be made, not that it be a tentative method, second action. 
If, as a result of his study, he desires to change a tentative method, he 
should recommend that the changed or modified method be adopted as 
a tentative method. In other words, a method may be adopted as a 
tentative method by one action of the association, or a change may be 
made in a tentative method by one action of the association. This is 
one of the points of distinction between an official and a tentative method. 
A method can be made official only when so recommended by the appro- 
priate referee for at least two annual meetings of the association. Your 
committee interprets this provision of the by-laws to mean that to 
become official a method must be recommended for adoption as an 
official melhod at at least two annual meetings. The adoption of a 
method as a tentative method at one meeting does not entitle it to be 
adopted as a final official method at the next meeting or, in other words, 
a method must be recommended for adoption as official by two referees 
or by the same referee at two different meetings. A melhod may be 
adopted as a tentative method and as an official method, first action, at 
the same meeting. When this is desired, a definite recommendation to 
that effect should be made in the referee’s report. Section 2 of the 
by-laws of the association provides: 

These by-laws or any imrtion of them may I)e suspended at any regular meeting of 
the as-sociation without previous notice by a vote of three-fourths of the active mem- 
bers present. 

Under this by-law, the provisions above referred to may, by a three- 
fourths vote of the active members present, be suspended and a method 
adopted as a tentative method or as an official method immediately. 
This apparently is intended to take care of emergencies that may arise 
from time to time. When such an action is desired a definite recom- 
mendation to that effect with the reasons therefor should be incorporated 
in the referee’s report. 

These forms of procedure are referred to for the information of the 
referees and associate referees in order that their recommendations may 
be uniform, thus expediting the work of the Committee on Recom- 
mendations of Referees in the consideration of reports, the time for 
which is necessarily limited. 

In accordance with the provisions of Article III of the constitution 
of the association, your committee has prepared a list of referees and 
associate referees for the coming year, which list will be announced by 
the president. 

Approved. 
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REPORT OF COMMITTEE A ON RECOMMENDATIONS OF 

REFEREES. 

By B. B. Ross (Alabama Polytechnic Institute, Auburn, Ala.), Chairman. 

[Fertilizers (boric acid in fertilizers, preparation of ammonium citrate, nitrogen, potash, 
potash availability, precipitated phosphates, vegetation tests on availability of 
phosphoric acid in basic slag), inorganic plant constituents (calcium, 
magnesium, iron and aluminium in the ash of seed; sulfur 
and phosphorus in the seeds of plants), water, tan- 
ning materials and leather, insecticides 
and fungicides, and soils (sul- 
fur in soils).] 

FERTILIZERS. 

BORIC ACID IN FERTILIZERS. 

It is recommended — 

(1) That as boron compounds not soluble in water but soluble in 
weak acids appear to be as injurious to plants as the water-soluble com- 
pounds and since the Bartlett distillation method^ as now carried out 
determines the boron in such compounds, it be adopted as an official 
method in its present form to determine boron in mixed fertilizers and 
fertilizer materials. (First action as an official method.) 

Approved. 

(2) That a further study be made of the modification of the Ross- 
Deemer method outlined in the second recommendation of the referee 
with a view to determining its adaptability to the estimation of boron 
in boron compounds insoluble in water, but soluble in weak acids. 

Approved. 

(3) That the Ross-Deemer method as given by the referee for 1921^ 
be adopted as an official method to determine water soluble boron in 
mixed fertilizers and fertilizer materials. (First action as an official 
method.) 

Approved. 


PREPARATION OF AMMONIUM CITRATE. 

The committee recommends the approval of the recommendation of 
the associate referee that the method for the preparation of ammonium 
citrate solution* be adopted as official, but does not recommend the 
deletion, at this time, of the present official method. (First action as 
an official method.) 

Approved. 




Chemitts, 


1921 , 5 : 90 . 
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NITROGEN. 

It is recommended — 

(1) That the referee for 1923 be instructed to study the Devarda 
method^ as applied to the nitrates of commerce. 

Approved. 

(2) That the Moore method® for nitrates be studied with collaborators 
next year. 

Approved. 

(3) That the referee on nitrogen for 1923 be instructed to study the 
use of sodium thiosulfate as a substitute for sodium or potassium sul- 
fide in precipitating mercury in the Kjeldahl method. 

Approved. 

POTASH. 

It is recommended — 

(1) That the investigation of the centrifugal method by Sherrill be 
discontinued. 

Approved. 

(2) That the general referee on fertilizers for the ensuing year study 
the literature with regard to the use of alcohol stronger than 80 per cent 
for washing the potash precipitate with a view to ascertaining if col- 
laborative investigation of the question is desirable. 

Approved. 

POTASH AVAILABIUTY. 

No report or recommendations. 

PRECIPITATED PHOSPHATES. 


It is recommended — 

That the determination of insoluble phosphoric acid ^ in precipitated 
phosphates be carried out according to the present official method for 
the determination of insoluble phosphoric acid in fc^tilize^s^ with the 
exception that a 1-gram charge be employed. (Second action as an 
official method.) 

Adopted. 

VEGETATION TESTS ON AVAILABIUTY OP PHOSPHORIC ACID IN BASIC SLAG. 

The committee recommends the finaPadoption of the following recom- 
mendation of the Committee on Vegetation Tests presented at the 
meeting in 1921: 

> J. Attoe. Official Agr, ChemisU, 1022, 5: 451. 

* JAInd, Eng. Chem.. 1920, 12: 069. 

> Atsoe. Official Agr. ChemUU^ Meihods, 1020, 4. 
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It is the opinion of your committee that the tentative Wagner method^ is a reliable 
procedure for measuring the available phosphoric acid in basic slag phosphates and it 
would, therefore, recommend that it be adopted by the association as official. (Second 
action as an official method.) 

Adopted. 


INORGANIC PLANT CONSTITUENTS. 

CALCIUM, MAGNESIUM, IRON AND ALUMINIUM IN THE ASH OF SEED. 

It is recommended — 

(1) That the incoming referee make a study of the entire chapter, 
(11)2, before another general revision is made, with a view to deleting 
any unnecessary methods. 

Approved. 

(2) That the methods for iron, aluminium, calcium and magnesium, as 
given in the referee’s report, be further studied with a view to their 
adoption as tentative methods. 

Approved. 


SULFUR AND PHOSPHORUS IN THE SEEDS OF PLANTS. 

It is recommended — 

(1) That the magnesium nitrate method for the determination of 
sulfur in plant material including the seed of plants, as outlined in the 
report of the associate referee, be adopted as a tentative method. 

Approved. 

(2) That the determination of phosphorus from the sulfur determi- 
nation be also adopted as a tentative method. 

Approved. 


WATER. 

It is recommended — 

(1) That the following methods be adopted as tentative: 

(a) Lead and zinc®. 

Approved. 

(b) Copper, as given on page 107. 

Approved, 

(2) That additional methods for the analysis of salt^ be studied next 
year. 

Approved. 

1 ABtoe, OjSfkial Agr. C/iemUts, Melhod$^ 1920, 14. 

15. 

) J. Auoe. Official Agr, ChemitUt 1922, 5: 382. 

4 Ibid,, 384. 
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TANNING MATERIALS AND LEATHER. 

It is recommended — 

That the work on the determination of tannin in tanning materials 
be continued. 

Approved. 

INSECTICIDES AND FUNGIClDIilS 

The committee recommends the adoption of the suggestions of the 
referee that a study be made of methods of analysis of dusting mix- 
tures. 

Approved. 

1 1 is further recommended — 

(1) That the mercury-thiocyanate method for zinc oxide in zinc 
arsenite, as given in the referee’s report for 1921\ be adopted as an 
official method. (Sf'cond actitm as an official method.) 

Adopted. 

(2) That Method 1 for the determination of calcium oxide in calcium 
arsenate, as given in the referee’s report for 192P, be adopted as an 
official method. (Second action as an official method.) 

Adopted. 

(3) That Method 2 for the determination of calcium oxide in calcium 
arsenate, as given in the referee’s report for 1921\ be adopted as an 
official method. (Second action as an official method.) 

Adopted. 

(4) That in the “General procedure for the analysis of a product 
containing arsenic, antimony, lead, copper, zinc, iron, calcium, mag- 
nesium, etc.”, the method for zinc oxide, as given in the referee’s report 
for 1921*, be adopted as an official method. (Second action as an official 
method.) 

Adopted. 

(5) That the hydrazine distillation method for the determination of 
total arsenic® be adopted as an official method. (First action as an 
official method; adopted as a tentative method in 1921.) 

Approved, 

SOILS. 

It is recommended — 

That further study be made in an effort to secure a mode of procedure 
which may be used in removing all the sulfates which are carried by a 
nitric acid soil, or synthetic soil, solution. 

Approved. 

» J. A$soe. Official Agr. Chemistst 1922, 5; 392. 

*/6trf.,396. 

* Ibid., 396. 

4 Ibid., 898. 

B Ibid., 402. 
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REPORT OF COMMITTEE B ON RECOMMENDATIONS OF 

REFEREES. 

By H. C. Lythgoe (State Department of Public Health, Boston, Mass.), 

Chairman. 

Foods and feeding stuffs (crude fiber, starch, stock feed adulteration), saccharine 
products (sugar, honey, maple products, maltose products, sugar-house prod- 
ucts), dairy products, fats and oils, baking powder, chemical reagents, 
non-alcoholic beverages, eggs and egg products, drugs. 

FOODS AND FEEDING STUFFS. 

It is recommended — 

(1) That Recommendations 1 and 2 of 1922, relative to sulfur dioxide 
and chlorine in bleached grain and the acidity of grains other than 
corn be dropped. 

Approved. 

(2) That the referee be appointed to study the existing official general 
methods for water in foods and feeding stuffs with a view to rewording 
and fixing rigidly the conditions of temperature, pressure and other 
factors. 

Approved. 

(3) That a definite method applicable to the determination of water 
in dried food be designed and submitted to the association. 

Approved. 

(4) That the work on the comparison of the C. R. Smith^ and the 
official^ methods for the determination of ether extract be continued 
next year. 

Approved. 

(5) That further study be made of the effect which grinding the 
sample finer will have upon the ether extract determinations. 

Approved. 


CRUDE FIBER. 

It is recommended — 

That the referee consider the criticisms made of the proposed new 
method’ by the collaborators this year and make such studies as may be 
necessary in order to make a final report relative to the substitution of 
the proposed method for the official method. 

Approved. 

^ J. Attoc. Official Agr. ChemitU. 1922, 6; 61. 

* A»»oc. Offiewl Agr. ChemitUt Methadc, 1920, 72. 

* J. Acsoc. Oifficial Agr. Chemists. 1922, 5$ 421. 
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STARCH. 

It is recommended — 

That a referee be appointed to report upon methods for the determi- 
nation of starch in linseed meal and similar subjects, as reported in a 
paper by G. P. Walton. 

Approved. 

STOCK PEED ADULTERATION. 

It is recommended — 

(1) That the microscopic method for the determination of rice hulls 
in rice bran be continued as a tentative method. 

Approved. 

(2) That the method for the estimation of grit in poultry and similar 
feeds' be adopted as tentative. 

Approved. 

(3) That the method for the estimation of bone in meat scraps be 
adopted as tentative'. 

Approved. 

(4) That further study be made of microscopic methods for the 
examination of mixed feeds. 

Approved. 

saccharine products . 

SUGAR. 

It is recommended — 

(1) That the modifications proposed in 1916 for determining sucrose 
by acid and invertase inversions be further studied. 

Approved. 

(2) That the work upon determining small amounts of reducing 
sugars in the presence of sucrose be continued. 

Approved. 


HONEY. 

It is recommended — 

(1) That the work on resorcin and aniline chloride tests^ for the 
detection of invertase sugar sirup in honey be further studied in con- 
nection with honey heated to a comparatively high temperature. It is 
suggested that directions to collaborators be more specific as to details 
of technique and color. 

Approved. 

^ J, Aatoc, (Mficial Agr. ChemislSt 1022, 5: 424. 

1 J. Astae. Qffioial Agr, Cherniatitf Methods^ 1920. 112. 
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MAPLE PRODUCTS. 

It is recommended — 

That further study be made of the Canadian lead number and the 
conductivity valued 
Approved. 


MALTOSE PRODUCTS. 

It is recommended — 

That the work begun by the referee be continued. 
Approved. 


SUGAR-HOUSE PRODUCTS. 

It is recommended — 

(1) That Method III, 12^, to determine sulfated ash be discontinued 
as an official method. (First action in modification of an official method.) 

Approved. 

(2) That Methods I, 10 and II, 11 ^, relative to ash in molasses, etc., 
be modified by adding at the end of each method the words: “Take up 
the residue with a little ammonium carbonate solution, re-evaporate, 
and heat again in the muffle at a very dull red heat to constant weight”. 

Approved. 

DAIRY PRODUCTS. 


It is recommended — 

(1) That the cryoscopic method for the examination of milk be adopted 
as official. (Second action as an official method.) 

Adopted. 

(2) That the referee on cryoscopic examination of milk be dropped. 

Approved. 

(3) That the neutral modification of the Roese-Gottlieb method for 
the determination of fat in malted milk® be adopted as tentative. 

Approved. 

(4) That a further study be made of the Roese-Gottlieb method as 
applied to dried milk. 

Approved. 

(5) That a further study be made of the proposed change in the 
method for fat in unsweetened condensed milk^ reported upon at the 
1921 meeting. 

Approved. 

(6) That the methods for moisture in cheese reported upon at the 

1 J. Atsoe, Official Agr, ClumUts^ 1921. 4; 428. 

* Amoc. Agr. ChemUU, Mdhoda^ 1920* 105. 

* J. Aacoe. Official Agr. ChemUlt^ 1922* 5: 508. 

« Ibid., 509. 
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1921 meeting^ be subjected to collaborative studies during the coming 
year. 

Approved. 

fats and otijs. 

It is recommended — 

(1) That the alternative method for the preparation of the Wijs 
solution (iodine trichloride method) be not adopted, and further that a 
statement be inserted in the A. O. A. C. official Wijs method^ calling 
attention to the undesirability of using iodine trichloride for the Wijs 
solution on account of its unstable character. 

Approved. 

(2) That the sentence beginning “Add 3 cc. of bromine to 200 cc. of 
acetic acid”, 15, (a)^, be changed to read: “Add 3 cc. of bromine to 
200 cc. of acetic acid and titrate 5 cc. of the solution against O.lN sodium 
thiosulfate, adding 10 cc. of potassium iodide solution (15 per cent) 
before titrating”. It is rccommend<d fhat no other change be made in 
the Hanus method. 

Approved. 

(3) That the modified Villavecchia test be made official. It is recom- 
mended also that the description of the Baudouin and modified Villa- 
vecchia tests be changed to read as follows: 

SESAME OIL. 

Baudouin Test — Official, 

Dissolve 0.1 gram of finely powdered sugar in 10 co. of hydrochloric acid (sp. gr. 
1.2), add 10 cc. of the oil to be tested, shake thoroughly for 1 minute and allow to stand 
for 10 minutes. In the presence of even a very small admixture of sesame oil, the 
aqueous solution is colored crimson. It should be observed that some olive oils, es- 
pecially those of African or Spanish origin, give pink or crimson colors which can be 
readily differentiated from that due to sesame oil by applying the following modifica- 
tion of the Villavecchia method : 

Villavecchia Teel — Official, 

Add 2 cc. of furfural to 100 cc. of 96% alcohol by >olume and mix thoroughly 0.1 cc. 
of this solution with 10 cc. of hydrochloric acid (sp. gr. 1.2), and 10 cc. of the oil to be 
tested by shaking them together for of a minute. Allow mixture to st and 10 minutes 
and observe color. Add 10 cc. of water, shake and again observe color. If the crimson 
color disappears, sesame oil is not present. 

Approved. 

(4) That further work be done on the determination of the unsaponi- 
fiable matter. 

Approved. 


1 J, Auoe. Omeial Agr. CkemitU, 1922, 5: 498. 

< Auoe, dijieia/ Agr. CHemitU^ Methods^ 1920, 245. 

> Ibid., iSL 
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(5) That a study be made of the Baudouin and Villavecchia tests 
using hydrochloric acid of varying specific gravity. 

Approved. 

BAKING POWDER. 

It is recommended — 

(1) That Method 2 for the neutralization of monocalcium phosphate 
as described by the referee be adopted as tentative. 

Approved. 

(2) That further study be made of the electrolytic method for tljjp 
determination of lead. 

Approved. 

(3) That further study be made of volumetric methods for the determi- 
nation of carbon dioxide in baking powder. 

Approved. 

(4) That further collaborative study be made of methods for the 
determination of fluorine in baking powder. 

Approved. 

CHEMICAL REAGENTS. 

It is recommended — 

That the work on reagents be continued as formerly and that the 
members of the association cooperate as fully as possible with the referee 
in maintaining the high standards of purity and dependability for 
chemicals. 

NON-ALCOHOLIC BEVERAGES. 

It is recommended — 

That the subject of flavoring extracts and non-alcoholic beverages be 
combined under one heading, “Flavors and Non-alcoholic Beverages”. 

Approved. 

EGGS AND EGG PRODUCTS. 

It is recommended — 

That a referee be appointed to study collaboratively the methods 
proposed for the examination of eggs and egg products'. 

DRUGS. 

ACETyLSAUCYUC ACID. 

It is recommended — 

(1) Tliat the method for the preparation of acetylsalicylic acid for 
the determination of the melting point* be adopted as a tentative method. 


1 J, A$»oe. Official Agr, ChentiHi^ 1922, 6: 5. 
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(Determination of the melting point is made in accordance with direc- 
tions of the U. S. P.) 

Approved. 

(2) That the tentative method for the quantitative determination of 
free salicylic acid^ be considered by the referee next year with a view to 
its adoption as official. 

Approved. 

(3) That the tentative iodine method for the determination of total 
salicylates^ be studied by the incoming referee with a view to its adop- 
tion as an official method. 

Approved. 

(4) That the bromine method for the determination of total salicy- 
lates^ be studied by the incoming referee with a view to its adoption as 
an official method. 

Approved. 

(5) That the double titration method for the determination of acetyl- 
salicylic acid^ be studied by the incoming referee with a view to its 
adoption as an official method. 

Approved. 

(6) That further study be made of methods for the determination of 
free acetic acid^. 

Approved. 

(7) That the problem of determining acetylsalicylic acid in the pres- 
ence of possible interfering substances be given consideration by next 
year’s associate referee. 

Approved. 

PHENOLPHTHALEIN. 

It is recommended — 

That further study be made of the methods submitted for the examina- 
tion of phenolphthalein. 

Approved. 

CAMPHOR. 

It is recommended — 

That the methods suggested for the determination of camphor in 
pills and tablets* be further studied during the coming year. 

Approved. 

MONOBROMATED CAMPHOR. 

It is recommended — 

That the tentative methods adopted at the 1921 meeting^ be made 
the subject of collaborative study during the coming year. 

> J. Auoe, Official Agr, Chcmultt 1922 » 5 : £ 82 . 

* Ibid., 5S3, 

* Ibidem, 
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MEBGURY. 

It is recommended — 

That an associate referee be appointed to study the methods for the 
examination of mercurous chloride, mercuric chloride and mercuric 
iodine, already reported to the association, or such methods as may be 
available elsewhere for the purpose of developing a satisfactory method. 

Approved. 

TURPENTINE. 

It is recommended — 

(1) That the fuming sulfuric acid method* as modified by the referee 
be adopted as tentative. 

Approved. 

(2) That the sulfuric-nitric acid method* as published in The Journal 
be adopted as tentative. 

Approved. 

(3) That the method of Grotlisch and Smith^ for the determination 
of coal tar, oils and turpentine be studied. 

Approved. 

ALKALOIDS. 

SEPARATION OF QUININE AND STRYCHNINE. 

It is recommended — 

That the methods submitted^ be further studied. 


PHYSOSTIOMA, FLUID EXTRACT OP HVOSCYAMU8, OINTMENT OF STRAMONIUM, BELLADONNA OINTMENT, 
BIS1.LADONNA LINIMENT, IPECAC AND ATROPINE. 

It is recommended — 

(1) That the method for the assay of physostigma and its prepara- 
tions, and that for fluid extract of hyoscyamus^, as submitted by the 
associate referee, be referred to the chairman of the appropriate com- 
mittee of the U. S. P. Revision Committee for consideration in con- 
nection with the revision of the U. S. P., and further that these methods 
remain tentative until such time as they appear in the Pharmacopoeia. 

Approved. 

(2) That further study be made of the methods for the assay of oint- 
ment of stramonium, belladonna ointment, belladonna liniment, and 
ipecac. 

Approved. 

> J. A$soe. Official Agr. ChemuUt 1922, 5: 652. 

*J, Ind. Brw, Chcm., 1921. 13; 791. 

* J, Atwe, Official Agr. Chemulit 1922, 5$ 667. 

</6irf.,6e8. 
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(3) That the methods for the determination of atropine in tablets 
be studied. 

Approved. 

STRYCHNINE. 

It is recommended — 

(1) That the method for the assay of strychnine in tableis\ including 
the volumetric method, be adopted as an official method. (S<^cond 
action as an official method.) 

Adopted. 

(2) That the method for the assay of strychnine in liquids^, including 
the volumetric method, be adopted as an official method. (Second 
action as an official method.) 

Adopted. 

MORPHINE, CODEINE AND DIACETYLMORPHINE. 

It is recommended — 

(1) That the methods submitted for the qualitative and quantitative 
determination of morphine, codeine and diacetylmorphine^ he adopt <‘d 
as official. (First action as official methods.) 

Approved. 

PROCAINE. 

It is recommended — 

That the two methods submitted^ be adopted as official. (First 
action as an official method.) 

Approved. 

MEDICINAL PLANTS. 

It is recommended — 

(1) That a study of volume weight of medicinal plants be continued 
with the assistance of collaborators. 

Approved. 

(2) That a further study be made of the sublimation of plant products. 

Approved. 

SANTONINE. 

It is recommended — 

(1) That the tentative method for the detection of santonine in 
wormseed® be studied by collaborators with a view to making it official. 

Approved. 

^ A » soe , Official ChemitU , Mfelhodi ^ 1920, 301. 

* J. Attoe. OJficial Agr . ChemutU ^ 1022, 5: 160. 
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P(«liEN GlIAINB. 

It is recommended — 

(1) That the method for the use of pollen grains as the means of 
identification of plants and plant products' be further studied. 

Approved. 

BITTER TONIC AND lAXATIVE DRUGS. 

It is recommended — 

(1) That the gravimetric method evolved for assaying the anthra- 
quinone drugs‘ be given a more exhaustive study during the coming 
year. 

Approved. 

(2) That conjointly with the study of gravimetric assay, the col- 
laborative work be extended to the colorimetric determination. 

Approved. 

(3) That the method for estimating aloin' be submitted to the asso- 
ciation for study and criticism. 

Approved. 


ARSGNICALS. 

It is recommended — 

(1) That the qualitative and quantitative methods' submitted be 
adopted as official. (First action as an official method.) 

Approved. 

(2) That the designated modification of the quantitative method^' 
be adopted as a tentative method. 

Approved. 

(3) That further study of organic sulfur and toxicity tolerance of 
arsphenamine be discontinued. 

Approved. 


SANDALWOOD OIL. 

It is recommended — 

That the methods submitted and studied by C. W. Harrison for the 
determination of the acetyl value of sandalwood oil* be further studied. 
Approved. 


> J. Atm. Offitbd Atr. Oiamrii. 1921. 9; 187. 
*Ibid., 1922,5:575. 

>15tA,680. 

«/6iA,526. 

>/5M.,528. 

• Ibid., 645. 
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SILVER PROTEINATES. 

It is recommended — 

That further work be carried out on Method 3^ 

Approved. 

ALCOHOL IN DRUGS. 

It is recommended — 

That the method for the determination of alcohol in drugs^ be further 
studied. 

Approved. 

CHLOROFORM. 

It is recommended — 

That the method for the determination of chloroform® be further 
studied. 

Approved. 

CINCHONA ALKALOIDS. 

It is recommended — 

That further study be made of the separation of the principal cinchona 
alkaloids^. 

Approved. 

METHYLENE BLUE. 

It is recommended — 

That the iodine method for the determination of methylene blue be 
adopted as tentative. 

Approved. 

PHENYLCINCHONINIC ACID (aTOPHAN). 

It is recommended — 

That the method of assay reported by the referee be studied col- 
laboratively. 

Approved. 

CHLORAMINE PRODUCTS. 

It is recommended — 

That further study be made of the tests and methods reported by the 
referee. 

Approved. 

DIMETHYLAMINOANITPYRINE (PYRAMIDOn). 

It is recommended — 

That the extraction method and the precipitation methods reported 
by the referee be further studied. 

Approved. 

* ^ J. Anoe. Official Chemiata^ 1922, 5; 543. 

«J6wI.,530. 

• Ibid., 539. 

Ubid., 594. 
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REPORT OF COMMITTEE C ON RECOMMENDATIONS OF 

REFEREES. 

By R. E. Doolittle (1625 Transportation Building, Chicago, III.), 

Chairman. 

[Food preservatives (saccharin), coloring matters in foods, metals in foods (arsenic), 
fruits and fruit products (pectin in fruits and fruit products, moisture in dried 
fruit), canned foods, cereal foods, limits of accuracy in the determination of 
small amounts of alcohol, vinegars, flavoring extracts, meat and 
meat products (separation of meat proteins), gelatin, spices 
and other condiments, determination of shells in cacao 
products, methods for the examination of 
cacao butter, coffee, tea, and nitrogen 
in foods.] 

FOOD PRESERVATIVES. 

SACCHARIN. 

It is recommended — 

That the studies of methods for the determination of saccharin be 
continued. 

Approved. 

COLORING MATTERS IN FOODS. 

It is recommended — 

(1) That the tentative methods for the separation and identification 
of soluble coloring matters and their lakes^ be studied during the coming 
year. 

Approved. 

(2) That the tentative methods for the separation and identification 
of oil-soluble dyes* be studied during the coming year. 

Approved. 

METALS IN FOODS. 

It is recommended — 

That the zinc-iron precipitation method, as described by the referee, 
for the determination of tin be studied collaboratively during the coming 
year. 

Approved. 

ARSENIC. 

It is recommended— 

(1) That the Gutzeit method for arsenic* be modified in the following 
manner to permit the use of hydrochloric add as an alternate acid in the 
determination: 

1 Atme QffUsial Agr ChernUU, MeUmda. 1920, 131, 136 
182, 136. 

» f6W., 147. 
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(a) Chapter XI, 1 (b) add “or hydrochloric acid, arsenic-free (1 to 1)”, making the 
sentence read “(b) Sulphuric acid, arsenic-free (1 to 2) or hydrochloric acid, 
arsenic-free (1 to 1)”. 

(b) Chapter XI, 4, line 3 after the phrase “and add 20 cc. of the dilute sulphuric 
acid” insert “or 20 cc. of the 1 to 1 arsenic-free hydrochloric acid”, making the 
sentence read “and add 20 cc. of dilute sulphuric acid or 20 cc. of the 1 to 1 
arsenic-free hydrochloric acid”. 

Approved. 

(2) That the tentative Gutzeit method for the determination of 
arsenic as revised be adopted as an official method. (First action as an 
official method.) 

Approved. 

FRUITS AND FRUIT PRODUCTS. 

PECTIN IN FRUITS AND FRUIT PRODUCTS. 

It is recommended — 

(1) That further studies be made by the method of Carr6 and Haynes 
for the determination of calcium pectate^ and the method of Wichmann 
and Chernoff for the determination of pectic acid* to determine the 
composition of pectin. 

Approved. 

(2) That the methods for preparation of sample, alcohol precipitate, 
pectic acid, ash, sulfur in ash, total sulfur and water-insoluble solids* 
submitted at the 1921 meeting for the determination of pectin in fruits 
and fruit products be studied by the referee during the coming year. 

Approved. 


MOISTURE IN DRIED FRUITS 


It is recommended — 

(1) That the following method for the determination of moisture in 
all dried fruits by drying in vacuo be adopted as an official method. 
(Second action as an official method.) 

Weigh 6-10 grams of the sample into a metal dish about 8.5 cm. in diameter, pro- 
vided with a cover, breaking down any large lumps. Dry in vacuo at 70®C. for 12 
hours at as low a pressure as possible, not to exceed 4 in. (100 mm.) of mercury. During 
the drying admit to the oven a slow current of air, about 2 bubbles per second, dried 
by bubbling through concentrated sulfuric acid. The metal dish must be placed in 
direct contact with the metal shelf of the oven. Replace cover, cool in a desiccator 
and weigh. Disregard any temporary drop of oven temperature which may occur 
during the fore part of the drying period owing to rapid evaporation of water. With 
raisins and fruit similarly rich in sugar use about 5 grams of sample and about 2 grams 
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of finely divided asbestos dried with the dish. Moisten with hot water, mix sample 
and aid^tos thorotighly, evaporate on the water bath hardly to dryness and complete 
drying as above. 

Approved. 

(2) That the following method for the determination of moisture in 
dried apples only be continued as a tentative method: 

Weigh 5-10 grams of the sample into a metal dish about 8.5 cm. in diameter, pro- 
vided with a cover, breaking down any large lumps, and dry for 4 hours in an oven at 
the temperature of boiling water. Replace cover, cool in a desiccator and weigh. 
Place dishes on shelves and not on oven bottom. The oven should have a vent on 
top to secure ventilation and the temperature should not be below 96'*C. 

Approved. 

(3) That further consideration be given to the determination of 
moisture in dried fruits by methods based upon an entirely different 
principle. 

Approved. 

CANNED FOODS. 

It is recommended — 

That studies of the methods for the microanalysis of tomato pulp, 
catsup, pur6e, sauce and paste as corrected^ at the 1921 meeting be 
continued. 

Approved. 

CEREAL FOODS. 

It is recommended — 

(1) That the tentative method^ adopted at the 1921 meeting for the 
determination of fat in baked cereal products be made official. (First 
action as an official method.) 

Approved. 

(2) That the method for the determination of chlorine in bleached 
flours as given in the referee’s report be adopted as a tentative method. 

Approved. 

(3) That further studies be made of the methods for the determination 
of chlorine in bleached flour. 

Approved. 

(4) That the official method for the determination of moisture in 
wheat flour* be amplified as follows: 

Dry 2 grams of flour in a tared metal dish about 40 cm. in diameter by 25 cm. high, 
and provided with a tight fitting cover, to constant weight in a vacuum oven at a 

Attoc, Official Apr. ChemUl»t 1922, 6: 49. 

68 . 

•A««oe. Offieiol Apr. Chemiait, Methods, 1920, 167. 
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pressure of not to exceed 6 cm. of mercury, and at a temperat ure of 100°C. Cool the 
dish in a desiccator, and weigh immediately after the dish and cont<mt8 reach the 
temperature of the air in the laboratory. 

(First action as change in an official method.) 

Approved. 

(5) That the official method for the determination of ash in wheat 
flour^ be amplified as follows: 

Ignite a crucible; when cooled, weigh, and rapidly weigh into it 5 grams of the flour. 
Ignite in a muffle at approximately 550°C. taking care that no portion of the muffle 
becomes sufficiently hot to fuse the ash. A light-gray, fluffy ash should result. Cool 
the crucible and contents in a desiccator, and weigh immediately after it reaches the 
temperature of the laboratory air. 

(First action as change in an official method.) 

Approved. 

(6) That the official method for the determination of protein in wheat 
flour^ be amplified to cover the same determination in wheat in order to 
provide that the percentage of nitrogen in wheat as well as flour shall 
be multiplied by 5.7 to obtain the percentage of protein. (First action 
as an official method.) 

Approved. 

LIMITS OF ACCURACY IN THE DETERMINATION OF SMALL AMOUNTS OF ALCOHOL. 

It is recommended — 

That the studies of the methods for the determination of small amounts 
of alcohol be continued. 

Approved. 

VINEGARS. 

It is recommended — 

(1) That the method for the physical examination of vinegar* be 
made official. (Second action as an official method; first action taken 
in 1919.) 

Approved. 

(2) That the methods* for the determination of alcohol, reducing 
sugars, polarization and color, be studied by the referee during the 
coming year. 

Approved. 

(3) That methods for the determination of sulfates and barium be 
considered by the referee during the coming year. 

Approved. 

^ A$90c, Official Agr. Chemists, Methods, 1920, 167. 

191. 

« Ibid,, 191-195. 
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VLAVORING EXTRACTS. 

It is recommended — 

(1) That the subjects of “Flavoring Extracts” and “Non-Alcoholic 
Beverages” be combined under one heading, “Flavors and Non-Alco- 
holic Beverages”. 

Approved. 

(2) That the referee give consideration to methods for the analysis 
of non-alcoholic flavors, as for example the determination of orange oil 
and lemon oil in mineral oil, cottonseed oil, etc. 

Approved. 

(3) That the referee give consideration to the method adopted at the 
1919 meeting of the association, as official, first action, for the determina- 
tion of alcohol in orange and lemon extracts consisting only of alcohol, 
oil and water' to the end that final action may be taken on the method 
at the 1923 meeting. 

Approved. 

MEAT AND MEAT PRODUCTS. 

It is recommended — 

That the tentative method for the determination of sugar in meat and 
meat products* and the modifications of the method suggested by the 
referee in 1921* be studied during the coming year. 

Approved. 


SEPARATION OF MEAT PROTEINS. 

It is recommended — 

(1) That further work be done on the relation of the concentration 
of acid and protein to the coagulation by salt of proteins of meat soluble 
in cold water*. 

Approved. 

(2) That zinc sulfate be compared with ammonium and sodium 
sulfates for the separation of meat proteins*. 

Approved. 

(3) That further work be done with the sodium chloride and tannic 
acid method for the determination of the amino-acid and extractive 
nitrogen* to determine all the conditions necessary to give comparable 
results. 

Approved. 


> J. Amqc. Cmeial Afr. Chemiri*. 1921. 4} 472, S79. 
* Anoe. O^otal Agr. Cbemititj 1920* 213. 
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GELATIN. 

It is recommended — 

(1) That the present tentative method^ for the determination of 
copper be continued as a tentative method. 

Approved. 

(2) That further study be made of the tentative method for the de- 
termination of zinc® and the alternate method for copper and zinc®. 

Approved. 


SPICES AND OTHER CONDIMENTS. 

It is recommended — 

(1) That the following details for the determination of crude fiber in 
prepared mustard be adopted tentatively: 

Weigh 10 grams of the sample and transfer to an 8 ounce nursing bottle with 50 cc. 
of strong alcohol, stoppiT and shake vigorously. Add 40 cc. of ethyl ether, shake and 
let stand a}x>ut 5 minutes with occasional shaking. Centrifuge and decant off the 
alcohol-ether mixture. Treat twice more with 40 cc. portions of ether, shaking, centri- 
fuging and decanting as before. Rest the l)ottle on its side for a short time, without 
heat, to allow the ether largely to evaporate. Transfer the material to a 1000 cc. 
Erlenmeyer flask using 200 cc. of the L>oiling dilute sulfuric acid and proceed as directed 
in VII, 66l 

Or treat the sample with the alcohol and ether in a small beaker; transfer to a har- 
dened 11 cm. filter pai)er, wash several times with ether, and finally transfer to a 1000 cc. 
Erlenmeyer flask with 200 cc. of the boiling dilute sulfuric acid. 

Approved. 

(2) That during the coming year the referee consider the above 
described method in comparison with that printed in the Methods of 
Analysis, A. 0. A. C.^ for crude fiber in prepared mustard, for the pur- 
pose of determining if both are acceptable methods or if either should 
be dropped. 

Approved. 

(3) That the methods submitted by the referee in his report for the 
examination of salad dressings be subjected to further study during the 
coming year, employing samples differing from those used by contain- 
ing a small proportion of oil and a binding material. 

Approved. 

(4) That the method for the determination of lecithin phosphoric 
acid in salad dressings given by the referee in his report be further 
studied together with any available modification thereof. 

Approved. 


1 J, Ataoe. Official Agr. Chemiria^ 1022, 5; 344. 
s/6k</.,346 

> A^c.C^ial Agr. ChemiaU, Methoda, 1920, 98. 
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CACAO PRODUCTS. 

DETBBMINATION OF SBEXX. 

It is recommended — 

That the tentative method for the determination of cacao shells in 
cacao products^ be further studied during the coming year together with 
the supplemental methods outlined by the referee this year for the 
preparation for microscopic examination of sweet and sweetened milk 
chocolates. 

Approved. 

METHODS FOR THE EXAMINATION OF CACAO BUTTER. 

It is recommended — 

(1) That the following critical temperature of dissolution in acetic 
acid test be adopted as a tentative method: 

REAGENTS. 

(a) Glacial acetic acid, as free as possible from water. 

(b) O.IN potassium hydroxide solution. 

APPARATUS. 

Insert a thermometer reading to O.l^C. into a cork that fits a 6x^ inch test tube. 
The thermometer should extend far enough into the tube that the bulb will be covered 
by 10 cc. of liquid. Place tlie test tube in a larger tul>e (4x1 inch) containing glycerine 
and hold firmly in place with a cork having a groove cut in the side to equalize the 
pressure when heat is applied. 


DETERMINATION. 

Filter a portion of the sample to be examined through a dry filter paper in an oven 
where a temperature of about 110®C. is maintained, to remove traces of moisture. 
Allow the filtered sample to cool until barely warm, and weigh (a pulp balance is accu- 
rate enough) 5 grams of the sample and 5 grams of the acetic acid reagent (r) into 
the test tube. Insert the cork holding the thermometer and place the test tube in the 
glycerine bath. Heat and shake the apparatus frequently until a clear solution of the 
fat and acetic acid is obtained. Allow the solution to cool with constant shaking 
without removing from the glycerine bath. Note the temperature at which the first 
sign of turbidity appears. Make a similar test with the same acetic acid on a sample 
of pure cacao butter. Free fatty ackis lower the turb^ity temperature. A correction 
must therefore be made for the add value of the sample. 

CORRECTION FACTOR. 

If the strength of the acetic add reagent is such that the turbidity temperature of 
the pure cacao butter is, approximately, 90®C. one unit of acid value will cause a re- 
duction of 1.4 d^ees in the critical temperature of dissolution. If the turbidity 
temperature is approximately lOO^C., one unit of add value will cause a reductJon of 
1.2 degrees. For intermediate temperatures the reduction is proportional. 


J, AMtoe, Official Agr. ChemitU, 1922. Si 99. 
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CORRECTED CRITICAL TEMPERATURE OF DISSOLUTION. 

Determine the acid value (mg. of potassium hydroxide required to neutralize the 
free fatty acids in 1 gram of the sample) of l)oth the sample and the pure cacao butter 
as directed under XXII ^ 30 ^ Multiply the acid value by the correction factor and 
add the result to the observed turbidity temperature. The figure obtained is the true 
critical temperature of dissolution. If the true critical temperature of dissolution of 
the sample is lower by more than 2 degrees than that of the pure cacao butter, adultera- 
tion with coconut, palm kernel, cottonseed oils or stearines, com oil, peanut oil or 
other vegetable oils is indicated. 

Approved. 

(2) That the following acetone-carbon tetrachloride test be adopted 
as a tentative method: 


REAGENT. 

A mixture of equal parts of acetone and carbon tetrachloride. 

DETERMINATION. 

Dissolve 5 cc. of the warm fat, which has been previously filtered through dry filter 
paper in an oven at al)out 1 10®C. to remove traces of moisture, in 5 cc. of the acetone- 
carbon tetrachloride reagent in a test tul)e. Allow the solution to stand in ice water 
for 20-30 minutes. Run a blank on a sample of pure cacao butter at the same time. 
If hydrogenated oil, tallow, oleostearine or paraffin is present a white flocculent pre- 
cipitate will soon appear. If the water is cold enough, cacao butter may solidify. If a 
precipitate is formed remove the sample from the ice water and allow to remain at 
room temperature for a time. Solidified cacao butter will soon melt and go into solu- 
tion but if the precipitate is due to any of the above-mentioned possible adulterants a 
much longer time will be required for it to go into solution. 

Approved. 

(3) That the studies of the critical temperature of dissolution in acetic 
acid and acetone-carbon tetrachloride tests be continued. 

Approved. 


COFFEE. 

It is recommended — 

That the studies of the acids of coffee be continued. 

Approved. 

TEA. 

It is recommended — 

(1) That the Bailey-Andrew method for the determination of caffeine 
in tea* be adopted as an official method. (Second action as an official 
method.) 

Approved. 

^ Attoe. Official Agr, Ckemi$ts, Melhodtt 1920, 250. 

° J, Atcoe, Official Agr. ChemiclSt 1022, 5: 292. 
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(2) That the following method for the determination of water extract 
in tea be adopted as an official method. (First action as an official 
method.) 

To 2 grains of the ground sample in a 500 cc. graduated flask add 200 cc. of hot 
water and boil over a bw flame for 1 hour, rotating occasionally. The flask should be 
closed with a rubber stopper through which passes a glass tube 30 inches long for a 
condenser. Boil very sbwly so that no steam escapes from the top of the air condenser. 
Cool, dilute to volume, mix thoroughly and filter through a dry filter paper. Take an 
aliquot of 50 cc. and evaporate to dryness over a steam bath. Then place in oven and 
heat at lOO^'C. for 1 hour, cool and weigh. 

Approved. 

(3) That suggestions for further studies on tea be left to the incoming 
referee. 

Approved. 


NITROGEN IN FOODS. 

It is recommended that this subject be discontinued. 
Approved. 



THIRD DAY. 


FRIDAY— AFTERNOON SESSION. 

REPORT OF COMMITTEE TO COOPERATE WITH THE 
REVISION COMMITTEE OF THE UNITED STATES 
PHARMACOPOEIA. 

Shortly after the last annual meeting, the chairman advised E. Fuller- 
ton Cook, Chairman of the United States Pharmacopoeia Revision Com- 
mittee, of the appointment by this association of a committee of five to 
cooperate with the committee of revision dealing with matters having 
to do with methods of analysis, physical constants and other analytical 
features. His attention was also called to the fact that the A. 0. A. C. 
methods of analysis contained directions for analyzing drugs which are 
different in some respects from those contained in the present Pharma- 
copoeia. 

The suggested plan of placing copies of monographs at the disposal of 
the members of the committee for criticism appealed to Chairman Cook 
and the monographs were sent to the members of our committee. The 
criticisms were submitted to the A. O. A. C. chairman, assembled and 
transmitted to the chairman of the Revision Committee. 

In April a communication was addressed to Chairman Cook, criti- 
cizing certain features contained in the monograph submitted and making 
suggestions. 

In this communication the committee discussed the following sub- 
jects: Brevity of statements consistent with clarity and definiteness; 
suitable sub-headings to enable workers to find at a glance what is 
wanted; the necessity of stating definitely the condition of a substance 
used in making tests; avoidance of duplication; consistency in using the 
final e; assay methods for acetanilid and antipyrine; a standardization 
of connectives so that they will have a definite meaning wherever used; 
avoidance of the use of indefinite words and loose phrases; replacement 
of such phrases as “should contain” with the word “contains”; avoid- 
ance of necessity of analyst interpreting loose statements; the inadequacy 
of the tests proposed for detecting certain forms of adulterants; recast- 
ing of monographs of botanicals to bring them into harmony with the 
monographs on other subjects; and the desirability of discontinuing the 
centigrade abbreviation when this is practically the only scale used. 

Monographs received later did not seem to contain anything of a 
material character, not covered by the communication of your committee. 
These monographs are in tentative form for criticism and revision. 

281 
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Your chairman discussed at length the idea of a general uniform 
working temperature for laboratory work in which temperature is 
involved, such as alcohol tables, specific gravities, optical readings, 
refractive indices, refractometer observations, etc. He also communi- 
cated with F. M. Farmer, Chairman of the Sub-committee on Specific 
Gravities of the American Society for Testing Materials. 

The more the subject was discussed and considered, the more complex 
and difficult the probabilities of getting together on a uniform tempera- 
ture became and agreement on such a temperature seemed very remote. 

In order to obtain an expression from the members of this association 
and subscribers to The Journal of the association, a questionnaire was 
sent to all persons or institutions of record and also to a number of other 
persons known to be interested in this work. About 1300 questionnaires 
were sent out; 381 replies have been received to date. The question- 
naire follows; 

UNIFORM TEMPERATURE FOR MAKING DETERMINATIONS AND A VOTE 
ON THE U. S. P. M. A. O. A. C. ALCOHOL TABLES. 

At the last meeting of the A. O. A. C., criticism was made of the A. 0. A. C. and 
U. S. P. alcohol tables. The sentiment appeared to be in favor of the A. O, A. C. 
tables. The Chairman of the Committee to Cooperate with the U. S. Pharmacopoeia 1 
Committee on Revision, appointed at the last meeting, has discussed the question 
considerably with the conviction that a conclusion is not so easily arrived at. The 
committee itself is divided; two are in favor of the A. 0. A. C. alcohol tables and two in 
favor of the U. S. P. alcohol tables. The chairman has not yet been called upon to 
cast his vote but favors the 20®/4® tables from a purely scientific point of view, yet 
trade conditions play an important part and must be considered. 

In view of the unsatisfactory outcome so far, the chairman is submitting the matter 
to the A. 0. A. C. membership for discussion, criticism and a vote. 

It is conceded that the most convenient temperature for making routine observa- 
tions is the laboratory temperature, but this temperature varies considerably from 
time to time and in different sections of the country. A compromise temperature 
should be agreed on. 

The A. 0. A. C. tables are based on the Bureau of Standards table 20*’/4^, and rep- 
resent true specific gravities, whereas the U. S. P. tables are based on the Bureau of 
Standards tables 15.56^/15.56°, and are apparent specific gravities, barometer at 
760 mm. with 50% air saturation. The Bureau of Standards, so far as your chairman 
has been able to ascertain, has not committed itself to any temp^atures for alcohol 
tables or for determining specific gravities of alcoholic mixtures, but has adopted 20° 
as the temperature for standardixing apparatus. 20°/4° is considered the more scien- 
tific, but 15.56°/ 15.56° is more largely used in the industries and by industrial chemists 
and 60°F./60^F. is written into the Internal Revenue law dealing with alcohol products. 
The Gauger’s Manual tables are also based on this temperature. 

The question of a uniform temperature for alcohol tables is important in case of 
per cent by volume, but percentage of alcohol by weight is independent of temperature. 
It is true that specific gravities of alcohoUos may be made at any temperature desired 
but uniformity is highly desirable and the alcohol tables should be bas^^ on a uniform 
temperature. 
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The A. 0. A. C. methods of analysis provide that specific gravities, whenever prac- 
ticable, be determined on the basis of and that refractive indices and optical 

rotations be made at 20*^ whenever practicable. This certainly makes for uniformity. 

The U. S. Interdepartmental Committee on Paint Specification Standardizations 
(consisting of representatives of the War, Navy, Agricultural, Interior, Post Office, 
Treasury and Commerce Departments; the Railroad Administration; the Panama 
Canal; and the War Service Committee of the Paint Manufacturers Association of 
the United States) has adopted 15.5°/ 15.5*^ for linseed oil and oil of turpentine. 

U. S. Pharmacopoeial optical rotations are to be made at 25°; refractive indices at 
20°; and specific gravities, unless otherwise provided, at 25°/25°. See Page LIl of the 
present Pharmacopoeia. 

F. M. Farmer, Chairman of the Subcommittee on Specific Gravity of the American 
Society for Testing Materials, writes: 

On the question of temperature there are so many standards already established in industry that it 
seems hopeless to K:et standardisation on any one temperature. I am proposing therefore that our com- 
mittee simidy recommend that Kvhere there is no particular reason for adopting other values, the standard 
t4miperature of reference for the material be 25^ and for the water 4**. 

In order that the committee may have your views, please answer the following 
questions, etc., and return in enclosed franked envelope. 

1. Are you in favor of the A. O. A. C. alcohol tables? . .... 

2. Are you in favor of the U. S. P. 9th Revision, alcohol tables? ... 

3. What single rmrking temperature do you consider best for determining specific 
gravities, optical readings, refractive indices, immersion refractometer read- 
ings, etx:.? 

Suggestions and comments: 

Your chairman presented the results obtained by the committee at a 
general meeting of the American Pharmaceutical Association last Sep- 
tember, the idea being to bring the information so far obtained to the 
attention of all interested at the earliest practical date. This course 
was taken with the advice of President Veitch. The report was printed 
in the journal of the association^ A short notice of the work of the 
committee was also printed in the Journal of Industrial and Engineer- 
ing Chemistry^, In each communication a request was made that all 
interested in these matters communicate their views to your chairman 
as early as possible. It is with extreme reluctance that he reports that 
only one vote has been received in response to the information published 
in these two journals. 

The total number of votes received to date is 382, tabulated as follows: 

Results of Vote on Alcohol Tables. 


In favor of A. 0. A. C. tables 287 

Not in favor of 35 

Not voting 00 

In favor of U. S. P. 9th Revision 40 

Not in favor of 184 

Not voting 158 


1 J. Am. Pkarm. Amoc., 1922, 11; 8S9. 
> J. Ind. Eng. Chan., 1922, 14: 988. 
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The results of a vote on best working temperature show that 261 
favor 20®; 83 favor 25® and 14 favor 15.5, 

These results are so different from what was anticipated that the 
committee feels greatly encouraged. 

The report presented at the American Pharmaceutical Association 
meeting has been mimeographed by Chairman Cook and sent to the 
members of the U. S. P. committee, but no de&ute action has been 
taken so far as is known to your chairman. 

The United States Pharmacopoeial convention in its adoption of 
general principles to govern in revising the Pharmacopoeia, unfortu- 
nately stipulated that 25® should be used except in the alcohol tables. 
Some of the members of the Committee of Revision are definitely in 
favor of the 20® temperature, but do not see how it is possible to adopt 
this temperature in view of the fact that the convention itself voted 25®. 

The vast majority of those voting favor the A. 0. A. C. alcohol tables, 
but this vote may not be representative and therefore no conclusion is 
drawn at present. 

The vote on Question 3, covering the best temperature for making 
determinations, is very definitely in favor of 20®, nearly 3 to 1, as against 
all other temperatures. 

To satisfy a natural curiosity concerning the personnel of this vote a 
partial list of representative voters, selected at random, is given. 


Partial list of votes on best working temperature. 

AUyn, L. B. Analytical Laboratories, Westfield, Mass 20® 

Amenoan Sugar Refining Co., New York 20 

American Tobacco Co., New York 20 

Antoine Chiris Co., Essential Oils, New York 20 

Armour & Co., Packers and Manufacturers of Foods and Drugs, Chicago 20 

Ash, Charles S., Analytical Laboratory, San Francisco 15.56 

Bartlett, J. M., Experiment Station, Orono, Me 20 

Browne, C. A., The New York Sugar Trade Laboratory, New York 20 

Bureau of Chemistry, Washington, D. C 20 

Bureau of Standards, Washington, D. C — 20 

California State Board of Health, Berkeley 20 

Campbell Co., Joseph, Soup Manufacturers, Camden, N. J 25 

Department of Health, Canada 20 

Doolittle, R. E., Editor A. O. A. C. Methods, Chicago 20 

General Chemical Co., Chemical Manufacturers, San Francisco office 20 

Gorton Pew Fisheries, Gloupester, Mass 20 

Great Western Sugar Co*, Denver, Colo.. 20 

Heinz, H. F. Co., Pickle Manufacturers, Pittsburgh 20 

Hilton, S. L., Druggist, President of the American Pharmaceutical Association 

1922, Washington, D. C 20 

Iowa State Dairy and Food Commission, Des Moines 20 

Johns, C. O., Standard Oil Co., New York 20 


Lan(^ey & Michaels, Wholesale and Manufacturing Druggists, San Francisco. . 20 
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Lehn & Fink, Wholesale and Manufacturing Druggists, New York 20 

Loomis, H. M., National Canners Association, Washington, D. C 20 

Massachusetts State Board of Health, Boston 20 

National Biscuit Co., Chicago 20 

Pacific American Fisheries Laboratories, South Bellingham, Wash 15.5 

Parke, Davis & Co., PhEirmaceutical Manufacturers, Detroit, Mich 25 

Powers, Weightman & Rosengarten, Chemical Manufacturers, Philadelphia .... 25 

Proctor & Gamble, Soap Manufacturers, Cincinnati 25 

Royster, F. S., Guano Co., Fertilizers, Norfolk, Va 20 

Sem, Roebuck & Co., Medl Order and Manufacturers, Chicago 20 

Sharp & Dohme, Pharmaceutical Manufacturers, Baltimore 20 

Sherwin Williams Co., Paint Manufacturers, Cleveland 20 

Solvay Process Co., Heavy Chemical Manufacturers, Syracuse, N. Y 20 

Sprague Warner & Co., Wholesale Food Manufacturers, Chicago 25 

United Drug Co., Retailers and Dnig Manufacturers, Boston 20 

University of Montreal 20 

Veitch, F. P., President A. O. A. C 20 

Warner, Wm. R. & Co., Drug Manufactmrers, New York 25 

Woodman, A. G., Massachusetts Institute Technology, Boston 20 


The vote as given shows practically the same ratio as the entire vote 
and is 3 to 1 in favor of 20°, as against all other temperatures. 

Other chemists than those in the United States are annoyed by the 
multiplicity of temperatures prescribed by various authorities for making 
observations. The same condition exists in other countries and some 
efforts are being made to obtain uniformity. F. Auerbach, a member of 
a Committee for Physical ConstantsS calls attention to the chaos exist- 
ing in Germany. After studying conditions the committee concluded 
that 20° is best suited for a general working temperature. This “normal 
temperature”, as Auerbach calls it, is to be used for standardizing 
apparatus, tools, electric cells, optical readings, specific gravities, etc., 
unless there are some definite reasons for selecting another temperature. 

Your committee feels that the outlook for ultimately agreeing on 20° 
as a general working temperature by the vast majority of scientists and 
industries is excellent and recommends the work of the committee be 
continued. 

Respectfully submitted, 

L. F. Kebler, a. R. Bliss, 

H. C. Lythgoe, W. S. Hubbard. 

H. C. Fuller, 

Committee to Cooperate in Revision of the 
U, S, Pharmacopeia, 

Approved. 

A motion that this committee be continued was made, seconded 
and carried. 
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REPORT OF REPRESENTATIVES ON THE BOARD OF 
GOVERNORS OF THE CROP PROTECTION INSTITUTE 
OF THE NATIONAL RESEARCH COUNCIL. 

In the last report, the objects of the Crop Protection Institute were 
outlined briefly and need not he repeated. Without special mention it 
might not be realized that '‘crop” is interpreted rather broadly by the 
institute to include animal as well as vegetable products of the farm. 
In fact, a part of the necessary funds is already available for an investiga- 
tion of the control of the ox warble. 

A method of procedure by which scientific investigations could be 
conducted for the industrial organizations, by direction of the institute, 
has been determined. 

This was a matter requiring very careful attention in order that the 
contemplated service should not in any way embarrass other public- 
service activities, for example, inspection or control work, with which 
this association is so largely concerned. 

Fortunately, a conference was made possible with the Federal Insecti- 
cide Board, and invaluable suggestions were received from those who 
have had long experience with proprietary articles. Suggestions and 
criticisms were so carefully considered and the decisions so universally 
endorsed that there would seem to be no reason for difficulties to arise 
concerning the interests of public-service organizations dealing with 
similar materials. 

It can be imagined that if, for the purpose of investigation, a pro- 
prietary material is submitted by an industrial concern, with a state- 
ment of its composition and expected usefulness, an awkward situation 
might arise as to whether claims were justified or not. It seems ap- 
propriate, therefore, to quote the following section of the method of 
procedure: 

It is understood that the Institute will at all times conduct its investigations and 
reach its findings in full understanding with Federal and State oflicials directly con- 
cerned. 

Three sulfur-producing companies, by cooperating in furnishing funds 
for basic investigations of the value of sulfur in combatting crop pests, 
have made possible full-time fellowships for well-trained men during a 
period of two years. 

Investigations have also been arranged to determine the comparative 
value of dry chemicals for the treatment of cereals for smut eradi- 
cation. 

Orchard dusting work done in 1921 was reported by the institute in 
Bulletin No. 2, Felnuary 1922. This research has been continued. 
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Other projects under coi^sideration concern lime, miscible oils, sub- 
limed sulfur, nickel compounds and cobalt compounds. 

Now that methods of procedure have been determined, the institute 
is in a position to give satisfactory attention to problems which are 
of sufficient interest for industry to provide funds for their investiga- 
tion. Intelligent supervision and laboratory equipments are available. 

Burt L. Hartwell, 

H. J. Patterson. 

Approved. 


REPORT OF SECRETARY-TREASURER. 

By W. W. Skinner (Bureau of Chemistry, Washington, D. C.), 

Secretary-Treasurer. 

The report of the secretary-treasurer this year includes a brief review 
of the activities of the Executive Committee of the association since the 
date of the 1921 convention. The purpose of this is to inform the mem- 
bers and also to provide for the insertion in the proceedings of a record 
of the Executive Committee’s work, since this committee to a certain 
extent represents the association in the intervals between its regular 
meetings. 

Early in 1922 the association suffered an irreparable loss in the death 
of Dr. William Frear of Pennsylvania, one of its most active and honored 
members. His death created a vacancy in the Committee to Cooperate 
with Other Committees on Food Definitions and in the Committee to 
Cooperate with the American Society for Testing Materials on the 
Subject of Agricultural Lime. The Executive Committee filled these 
vacancies by appointing E. M. Bailey of Connecticut a member of 
the Committee to Cooperate with Other Committees on Food Definitions, 
and J. B. Weems of Virginia, a member of the Committee to Cooperate 
with the American Society for Testing Materials on the Subject of 
Agricultural Lime. A vacancy in the position of Referee on the De- 
termination of Shells in Cacao Products, caused by the resignation of 
B. H. Silberberg, was filled by the appointment of V. A. Pease, of the 
Bureau of Chemistry, Washington, D. C. 

At th^ meeting last year it was reported that the suit brought against 
the association by the Williams & Wilkins Co. of Baltimore, Md., for- 
mer publishers of The Journal, had been dropped by that firm and the 
decision as to the action which the association should take in the matter 
was left to the Executive Committee with power to act. As had been 
anticipated, it soon became necessary to make a decision. A bill for 
$600 for legal services was presented by the attorneys who had been 
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mgaged to represent the association in that suit — Mesws. Frank, of 
Frank, Emory and Beeuwkes of Baltimore and Sherier, of Leckie, Cox 
and Sherier, of Washington — ^and these gentlemen began to press for 
payment. The members of the Executive Committee felt that a charge 
of $500 for the services rendered was excessive, but as this bill was sub- 
mitted after these attorneys had been informed of the status of the 
association’s finances and requested to make their charge as low as 
possible, there seemed to be little probability that they could be pre- 
vailed upon to modify it. Nevertheless an attempt was made to secure 
a reduction. Messrs. Frank and Sherier contended, however, that the 
bill was a most reasonable one and that it would have been larger except 
for the coiuadwations which had already been brought to their attention. 
Under the circumstances, the Executive Committee decided that the 
best and practically the only thing to do was to authorize the paymmt 
of this bUl and to consider the whole matter closed. This was done by 
a unanimous vote of the committee and the bill was paid in part from 
dues and in part from funds credited to the account of The Journal. 

The secretary has found that there seems to be an impression on the 
part of some that membership in the association, as represented by the 
payment of dues, carries with it a subscription to The Journal. Such is 
not the case, and as misunderstandings of this kind becloud the signifi- 
cance of the dues and increase the difiiculty of financing The Journal, a 
statement concerning the dues payable to the association may not be 
out of place. * 

By-law 3 of the constitution and by-laws adopted at the 1916 meet- 
ing* states that “Only such colleges, experiment stations, bureaus, 
boards or other institutions whose members are active members of this 
assodation shall be entitled to enter motions and vote”. By-law 10 
says: “Each college, experiment station, bureau, board or other insti- 
tution entitled to representation in the association shall contribute 
annually $5.00 prior to the first of January following the regular annual 
meeting”. It would appear to follow from this by-law that only those 
units which have paid the required dues can claim the right to the active 
participation in the affairs of the association mentioned in By-law 3. 
This view is supported by the fact that By-law 7 of the old by-laws* 
states that the representatives of the various units entitled to repre- 
sentation shall not be qualified to vote or hold office in the association 
unless such annual dues have been paid. The purpose of the dues is 
mainly to provide funds for various expenses in connection with the 
meetings of the association, such as the printing of programs, etc., and 
for postage and other expenses incidental to the secretary’s work, and 
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dues are collected only from such units as have sufficient interest in the 
affairs of the association to pay them. 

Nothing is said in the constitution or by-laws about subscriptions to 
The Journal It appears from the discussion and reports which preceded 
and attended its establishment^ that the proposition of increasing the 
dues to $10 or more for the purpose of financing The Journal was dis- 
cussed. This, however, was not done. It is true that the dues are now 
$6.00 instead of $2.00 as formerly, but this increase was not made for 
the purpose of financing The Journal as such an increase in dues would 
have been entirely inadequate for the purpose. The dues paid to the 
association have the same significance that they had before The Journal 
was established. If these dues included a subscription, not only would 
the burden of the association in financing The Journal be increased, but 
the purpose of the dues would in large measure be defeated, since dues 
then, would not be a direct contribution to the support of the association 
by those institutional units by which it is controlled, but would assume 
largely the character of a subscription to the association’s journal. 
Subscriptions to The Journal by any of these institutional units or mem- 
bers must be paid for just as if they were individual subscriptions. 
The subscription rate to institutional as well as to individual members 
is, however, $4.00, whereas the rate to non-members of the association 
is $5.00. 

In connection with the preparation of the program of the convention 
for this year the question arose as to the propriety of giving a place on 
the program to certain attorneys who desired to present matters in 
which their clients were interested. In this particular instance the 
matter was probably entirely legitimate, and one in which some of the 
members of the association are undoubtedly much interested, but as the 
program was already a full one, the request to present the argument 
was refused. In this connection attention is called to By-law 9, ‘^Chem- 
ists and others interested in the objects of the association may attend 
its meetings, take part in its discussions, and present papers, if permis- 
sion is secured from the Executive Committee”. The Executive Com- 
mittee at its meeting Monday night expressed the opinion that the pro- 
grams should be restricted to members and associate members of the 
association so far as possible, but that the fullest discussion of subjects 
presented should be invited and encouraged. 

The Executive Committee at its recent meeting considered it neces- 
sary to present to the association a by-law definitely providing for the 
selection of the Board of Editors, as follows: 

A Board of Editors of The Journal of the association, consisting of live members, 
one of whom shall be designated the chairman, shall be appointed by the president 
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upon reooiuniendatjoD of the Executive Committee. These five memben shall serve 
one, two, three, four and five years, respectively, and each following appointment diall 
be for five years. 

The committee approved of a joint publication Nith the American 
Public Health Assodation on “Standard Methods of Milk Analysis”. 
The matter was referred, with power to act, to R. E. Doolittle, Chair- 
man of the Committee on Revision of Methods, and R. W. Balcom, 
Chairman of the Board of Editors. 

The customary financial statement covering receipts of does and dis- 
bursements from that fund will be found following a similar statement 
covering receipts and disbursements in connection with the assodation's 
publications, submitted by the chairman of the Board of Editors. (See 
page 248.) 

Approved. 

G. S. Fraps: It might be well to raise the total sum so it would include 
the subscription to The Joumitl and then both of these sums could be 
paid in one transaction. 

R. W. Balcom: One reason for not increasing the dues is the fact that 
they are now fixed by the by-laws, but it might be well to mail the two 
bills, one for the dues and one for the subscription to The Journal at 
the same time. The dues can not be increased without changing the 
by-laws. 

W. W. Skinner: I do not believe it would be advisable to increase the 
dues for the purpose suggested for several reasons. I think it was 
brought out yesterday that the association is supported, as it was always 
the intention it should be supported, by institutions and not by indi- 
viduals, but the subscription to The Journal is almost entirely individual. 
As only 15 per cent of the subscription list of The Journal represents the 
individual members of the association, it seems to me that every member 
should attempt to increase the subscriptions. Otherwise, The Journal 
wUl be in serious difficulty. Really the support of The Journal now 
comes from libraries, private institutions, commercial concerns and 
others interested in the proceedings of this association. Only 15 per 
cent of our own membership believes it sufficiently worth while to sub- 
scribe for The Journal. 

R. W. Balcom: It is Jess than 15 per cent, I think it is nearer 10, in 
fact it is less than our foreign subscription list. Our domestic sub- 
scriptions have fallen off. The point I wish to make is that if individual 
members connected with institutions in our various States realized our 
need we should receive additional subscriptions from the various States 
that would jump the subscription list up at once to over one thousand. 
This number would just about finance The JovanaL 
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H. D. Haskins: It seems unfortunate that this could not be brought 
up when we had a larger number of people here to consider this matter. 
The fact that it has been brought up when there is such a small attend- 
ance leads me to suggest that a letter be sent to individual members, 
which will state the plain facts that have been presented here. 

R. W. Bakom: That matter was very carefully considered in the con- 
ference of the Board of Editors, and it seemed best, as Dr. Haskins has 
suggested, to send a letter to the people of our various states, presenting 
the facts to them and asking for their earnest cooperation in doing what 
they legitimately can to solicit subscriptions. It would also give us 
evidence of the interest of the individual members of the association in 
the association’s journal. It is not sufficient for members to place sub- 
scriptions for the libraries and to be sure that The Journal is there; we 
need the support of the individual by a four-dollar subscription, and most 
of us can afford it. 

/. K. Phelps: I should like to inquire concerning the income from the 
Book of Methods. 

R. W. Balcom: Last year, as I stated, our supply of the first 3,000 
copies of the Book of Methods was practically exhausted. We informed 
you that we found it necessary to order 1000 additional copies. The 
printer ran off 1,224. During the past year we have sold over 600 
copies at $5.00, in most cases. We make a 20 per cent reduction to 
book dealers. We have paid for the 1,224 copies, so that the net profits 
during the past year have been something like $1500. This year we 
have on hand approximately 600 copies and if we have as good luck as 
last year we will dispose of them during the next year and our profits 
will be practically net. We are depending on that to reduce our deficit. 
We want to make our Journal self supporting so that on future editions 
of the Book of Methods we may be able to reduce the cost. 

President Veitch: What is the deficit. Dr. Balcom? 

R, W. Balcom: Last year we reported approximately $950. That has 
been increased. We have not held our own, owing, largely, to the bill 
for legal services. The deficit is probably in the neighborhood of $1600. 
If we can sell 600 copies of the Book of Methods during the next year or 
get 100 or 150 individual subscriptions, we can practically wipe out 
our deficit. 



292 ASSOCIATION OF OFFIGIAX. AOAICVLTUBAI. CHEIDSTB [Vof. VI, No. 3 


REPORT OF COMMITTEE TO COOPERATE WITH OTHER 
COMMITTEES ON FOOD DEFINITIONS. 

Your committee respectfully submits the following repwt of the 
proceedings of the Joint Committee on Food Definitions and Standards 
for the period since the 1921 meeting of this association. 

During the past year the following change in the membwship of 
the committee has occurred: In November, 1921, by reason of a 
rearrangement in the Bureau of Chemistry affecting the Ofiice of Food 
Control, F. C. Blanch, appointed in charge of this division, was designa-^ 
ted to represent the Department of Agriculture on this committee, 
viee I. K. Phelps. 

Another change, which comes closely home to this association, was 
in consequence of the lamentable death, on January 7th of this year, of 
Dr. William Frear, chairmaq of the committee. Reorganization was 
effected through the selection of W. W. Skinner, Assistant Chief of the 
Bureau of Chemistry, as chairman, and of E. M. Bailey, chemist in 
charge, State Agricultural Experiment Station, New Haven, Conn., to 
represent this association. 

For many years Dr. Frear was your senior representative on this 
committee, and his work and achievements in this Connection are well 
known to you. Although his associates knew that he had been in ill 
health for a long period, his death, occurring as it did but a few hours 
following his call convening a special meeting of the committee for the 
foQowing week, came as a surprise and was received with deep sorrow. 

The following resolutions were adopted by his associates on the com- 
mittee: 

Whutas, Tlie sudden deatk of its chapman, William Frear, in the midst of a most 
us^I life, deprives this oommittee of the services of its most experienced and capable 
member, and 

Whertag, This committee shares with every association in America devoted to 
sdenoe, to agriculture, to imiHOvement in the quality of food products, and to the 
enactment and enforcement of pure food legislation, a deep sense of the loss which has 
befallen us in the death of so distinguished a leader; therefore, be it 

Reiohed, lliat this committee extends to the members of the family of William 
Frear its {uofound sympathy at this time of thrir hereavemoat, and desires to record 
its affectionate esteem of his sterling honesty, his profound knowledge, his administra- 
tive ability and hie kindliness of heart; and be it further 

Retched, That, in common with the many scientific organisaljons of which Wflliam 
Frear was a member or to which hb was a familiar name, this cmnmittee laments the 
loss of one whose intellectual clarity, fine soise eff justice and breadth of synqMthy 
made him a unique figure anxmg his associates and acquaintances; and be it also 

Retched, That these resolutions be spread upon the minutes of this oommittee, and 
that a copy thereof be sent to hb family, one to the Secretary of Agriculture of tile 
United States, and one to the Seoretary of Agriculture of tiie State of Pennsylvanb. 
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During the past year three meetings of the committee were held in 
Washington, in January, June and September. Hearings were given in 
January to the Association of Cocoa and Chocolate Manufacturers and 
to representatives of the baking interests. Much of the January meeting 
was devoted to consideration of a schedule of bread definitions and 
standards as developed by one of your representatives on the committee. 
This schedule has been published and, as a result of criticisms and sug- 
gestions thereafter received, the standards have been modified in certain 
minor details and as now presented represent the best judgment of the 
committee. 

In connection with the evaporated milk schedule hearings were given 
in June to the interests concerned. Following extended hearings upon, 
and consideration of, the subject of ginger ale, the committee was con- 
vinced as to the need of revision of the original definitions and such 
revision has been effected. 

At the September meeting representatives of the spice trade appeared 
to protest concerning the present ash limits for capsicum and cumin 
seed and to ask for particular consideration of the specifications for 
American sage. Affirmative action was taken by the committee as to 
capsicum, the other topics being reserved for further study. Affirma- 
tive action was taken concerning the cinnamic aldehyde content of oil 
of cassia, and also concerning the revision of definitions and standards 
for cacao products, butter and renovated butter. 

Other subjects still under consideration include macaroni, sirups, 
mustard, fruit pies, sausage, jams and jellies, almond paste, soy bean 
flour, fruit juices, ice cream and certain tomato products. The present 
flour schedule is also due for early revision. 

An important change in the policy of the committee, as adopted at 
the June meeting, involves the prompt publication of all affirmative 
action. The object of this procedure is to bring the schedules adopted 
to the attention of all concerned as soon as possible, and thus enable 
the committee to avail itself of whatever criticisms may be offered 
before the definitions and standards are presented in final form. 

Following full publication to food control officials and to the trade 
interests concerned, the Joint Committee has finally adopted the fol- 
lowing schedule of definitions and standards: 

CONDBN8SD MDJC, BVAPORATBD MILK, CONCBNTRATBD MUK. 

Definitions and Standards adopted by the Joint Committee on Defi- 
nitions and Standards, June 22, 1922. 

Condensed mUkf evaporated milkt concentrated milk, is the product resulting from the 
evaporation of a considerable portion of the water from milk, or from milk with adjust- 
ment, if necessary, of the ratio of fat to non-fat solids by the addition or by the abstract- 
ion of cream. It contains, all tolerances being allowed for, not less than seven and 
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eight-tenths per cent (7.8%) of milk fat, nor less than twenty-five and five46nth8 per 
om% (25.5%) of total milk solids: provided, however, that the sum of the percentages 
of milk fat and total milk solids be not less than thirty-three and sevoa-tenths (33.7). 

BUTTBR. 

Buii^ is the clean, sound product made by gathering in any mannw the fat of fresh 
or ripened milk or cream into a mass, which also includes a small portion of the other 
natural milk constituents, with or without salt, and contains, all tolerances provided 
for, less than sixteen per cent (16.0%) of water, and not less than eighty per cent (80.0%) 
of milk fat. By acts of Congress, approved August 2, 1886, and May 9, 1902, butter 
may also contain added coloring matter. 

RBROVATSn BUTTBR. 

Renovated butter, process butter, is the clean, sound product made in semblance of 
butt^, from melted, clarified or refined butter-fat, without the addition or use of any 
substance other than water, milk, cream, or salt, and contains, all tolerances provided 
for, less than sixteen per cent (16.0%) of water, and not less than eighty per cent (80.0%) 
of milk fat. 

s 

GINGER ALB FLAVOR. 

Ginger ok flavor, ginger ale coneerUraie, is the flavoring product in which ginger is 
the essential constituent, with or without other aromatic and pungent ingredients, 
citrus oils, and fruit juices. 


GINGER ALB. 

Ginger ale is the carbonated beverage prepared from Ginger Ale Flavor, sugar (su- 
crose) sirup, harmless organic acid, potable water and caramel color. 

CACAO PRODUCTS. 

Definitions and standards adopted by the Joint Committee on Defi- 
nitions and Standards, September 29, 1922. 

1. Cacao beans, cocoa beans, are the seeds of trees belonging to the genus Theobroma, 
especially those of Theobroma cacao L., and closely related species. 

2. CanMO nibs, cocoa nibs, "*cracked cocoa**, are roasted or dried cacao beans, broken 
and freed from germs and from shell or husk. 

3. ChocoUUe, plain chocolate, bitter chocolate, chocolate liquor, chocolate paste, bitter 
choeolaie coating^, is the solid or plastic mass obtained by grinding cacao nibs and con- 
tains not less ^an fifty per cent (50%) of cacao fat and, on the moisture and fat-free 
basis, not more than eight per cent (8%) of total ash, not more than four-tenths per 
cent (0.4%) of ash insoluble in hydrochloric acid and not more than seven per cent 
(7%) of crude fiber. 

4. Swed choeolaie, sweet chocolate coating, is chocolate mixed with sugar (sucrose), 
with or without the addition of cacao butter, spices, or other flavoring materials, and 
contains, on the moisture-, sugar- and fat-free basis, no greater percentage of total ash, 
ash insoluble in hydrochloric acid, or crude fiber, respectively, than is found In moisture- 
and fat-free chocolate. 

5. Milk choeolaie, sweet milk ehoeokUe, is the product obtained by grinding chocolate 
with sugar, with the solids of whole milk, or the constituents of milk solids in pro- 

> Defin i tkma and »taiid«rdhi for allwltaod produote will form a aeiMrata acAwdiila. 
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portions normal for whole milk, and with or without cacao butter and/or flavoring 
material. It contains not less than twelve per cent (12%) of milk solids. 

6. Cocoa, powdered cocoa, is chocolate deprived of a portion of its fat and pulverized, 
and contains, on the moisture- and fat-free basis, no greater percentage of total ash, 
ash insoluble in hydrochloric acid, or crude fiber, respectively, than is found in mois- 
ture- and fat-free chocolate. 

7. **Breakfast cocoa” is cocoa which contains not less than twenty-two per cent 
(22%) of cacao fat. 

8. Sweet cocoa, meetened cocoa, is cocoa mixed with sugar (sucrose), and contains 
not more than sixty-five per cent (65%) of sugar in the finished product, and, on the 
moisture-, sugar- and fat-free basis, no greater percentage of total ash, ash insoluble in 
hydrochloric acid, or crude fiber, respectively, than is found in moisture- and fat-free 
chocolate. 

9. Sweet milk cocoa is the product obtained by grinding cocoa with sugar, with the 
solids of whole milk, or the constituents of milk solids in proportions normal for whole 
milk, and with or without flavoring material. It contains not less than twelve per 
cent (12%) of milk solids. 


C. EDIBLE VEGETABLE OILS AND FATS^, 

Cacao halter, cocoa hatter, is the edible fat obtained from sound cacao beans (seeds of 
Theohroma cacao L., or other closely related species), either before or after roasting. 

BREADS. 

Bread is the sound product made by baking a dough consisting of a leavened or 
unleavened mixture of ground grain and/or other dean, sound, edible farinaceous 
substance, with potable water, and with or without the addition of other edible sub- 
stances. 

In the United States the name “bread”, unqualified, is understood to mean wheat 
bread, white bread. 

Wheat bread dough, white bread dough, is the dough consisting of a leavened and 
kneaded mixture of flour, potable water, edible fat or oil, sugar and/or other fermentable 
carbohydrate substance, salt and yeast, with or without the addition of milk or a milk 
product, of diastatic and/or proteolytic ferments, and of such limited amounts of 
unobjectionable salts as serve solely as yeast nutrients*, and with or without the re- 
placement of not more than three per cent (3%) of the flour ingredient by some other 
edible farinaceous substance. 

Wheat bread, white bread, is the bread obtained by baking Wheat Bread Dough in 
the form of a loaf or of rolls or other units smaller than a loaf. It contains, one hour 
or more after baking, not more than thirty-eight per cent (38%) of moisture, as deter- 
mined upon the entire loaf or other unit. 

Milk bread is the bread obtained by baking a wheat bread dough in which not less 
than one-third (H) the water ingredient has been replaced by milk or the constituents 
of milk solids in proportions normal for whole milk. It conforms to the moisture 
limitations for Wheat Bread. 

Rye bread is the bread obtained by making a dough which differs from Wheat Bread 
Dough in that not less than one-third (H) of the flour ingredient has been replaced by 
rye flour. It conforms to the moisture limitation for Wheat Bread. 


lU.S. DMt.Agr.Circiiliirm, 17.^ ^ . 

* Notb — propriety of the uee of minute amounts of oxidising agents as ensyme activators is reserved 
for future oouiiaciration and without prejudice. 
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Bm$in is the breed obtained by bekuig Wheat Bread Doo^, to whioh have 
been added sound rakins in quantity equivalent to at least three (3) ounces for each 
pound of the baked product and which may contain proportions of sweetening and 
shortening ingredients greater than those commonly used in Wheat Bread Bough. 

Brawn broad, Boston brawn bread, is a bread made from rye and com meals, with or 
without flour, whole-wheat flour, and/or rye flour, with molasses, and in which chemical 
leavenhig agents, with or without sour milk, are commonly used instead of yeast. 

In some localities the name Brown Bread is used to designate a bread obtained by 
baking a dough which differs from Wheat Bread Dough in that a portion of the flour 
ingredient has been reidaced by whole-wheat flour. 

D* CONDXMBUTS (other THAR VIRBOAR ARB SALT)>. 

Definitions and standards adopted by the Joint Committee on Defi- 
nitions and Standards, September 29, 1922. 

b. FLAVORING EXTRACTS^. 

5a. Oil oj cassia is the lead-free volatile oil obtained from the leaves or bark of 
Cirinamomum cassia BL, and contains not less than eighty per cent (80%) by volume 
of cinnamic aldehyde. 

s. 8F1CB6. 

10. Cayenne pepper, cayenne, is the dried, ripe fruit of Capsicum fruieseens L., 
Capsicum baccatum L., or some other small-fruited species of Capsicum. It contains 
not less than fifteen per cent (15%) of nonvolatile ether extract, not more than one and 
five-tenths per cent (1.5%) of starch, not more than twenty-eight per cent (28%) of 
crude fiber, not more than eight per cent (8%) of total ash, nor more than one and 
twenty-five hundredths per cent (1.25%) of ash insoluble in hydrochloric acid. 

Respectfully submitted, 

Julius Hortvet, C. D. Howard, 

E. M. Bailey. 

Committee to Cooperate with Other Com- 
mittees on Food Definitions. 

Approved. 

Following the report of the Committ^ to Cooperate with Other Com** 
mittees on Food Definitions, E. M. Bailey also read the following com- 
munication, which had been sent to the secretary September 16, 1922: 

Gentlemen: 

The three members of your assooiarion who are your representatives upon the Joint 
Committee on Definitions and Standards, desire to call your attention to a difl&culty 
which has in the past seriously hampered their work and to request of you such formal 
action as will relieve the situation. 

At each of the annual conventioiis of this association it has been the custom to have 
the chairman of the group of your representatives upon the Joint Ck>iiimittee report 
to the association the definitions and standards which that committee has formulated 
since the last convention. By vote of the convention these definitions and standards 
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have then be^n approved, and, after similar approval by the Dairy, Food and Drug 
Officials, they have been submitted to the Secretary of Agriculture for consideration 
and for such action as he may see fit to take in the premises. No definitions or stand- 
ards have been submitted to the secretary except after formal approval by the two 
associations. 

Until recently, the committee has taken the stand that, after agreement had been 
reached upon the formulation of any item, it was incumbent upon the members to 
refrain from giving out any information concerning such action until the matter had 
been formally presented to one or other of the associations for its approval. Applica- 
tions made during the interval for information with regard to the action taken, were 
therefore met with refusal, explanation being given that the decisions were only tenta- 
tive until approval by the association had been secured. 

At a recent meeting, the committee considered this matter anew and decided that 
such a rule was disadvantageous to all concerned. It was bound to result in the pre- 
sentation to that association, whose annual meeting came first, of matters of which the 
members of such association had no previous knowledge, and in calling upon them to 
approve or to disapprove of action into the reasonableness of which they had had no 
opportunity to examine. As a result, the vote of the association was of necessity per- 
functory, and its value practically negligible. In the same way the trade, having no 
knowledge of the action of the committee prior to the annual convention of the asso- 
dation, were stopped from bringing criticism to bear at the very time when such criti- 
dsm should be heard. 

Accordingly, the committee decided to publish its decisions as soon as possible 
after its sessions, and thus to show its desire that its action receive prompt considera- 
tion and be subjected to proper criticism. Under the procedure hereinafter proposed, 
should valid objection from any source be made to the definition or standard formu- 
lated, there would be opportunity for the committee to withhold its recommendation 
and to reconsider the matter before its presentation to the secretary. 

Since the meetings of the associatmns take place but once a year, while those of the 
Joint Committee are held three or four times in each year, it follows that the decisions < 
of the committee must, under the present arrangement, lie in abeyance anywhere up 
to a year before they can be recommended to the secretary. This delay is frequently 
a source of great annoyance to administrative ofiScials and to the trade. If there were, 
in our opinion, any compensating advantage gained through this method of handling 
the matter, we should hesitate to bring the question before you ; but, so far as we have 
been able to observe, the associations have in each case felt that they were not in a 
position to pass judgment upon the work of the committee and hence have given their 
formal approval practically without discussion of any kind. 

In order, therefore, to eliminate this delay, we request that you grant to your rep- 
resentatives upon the Joint Committee on Definitions and Standards the authority, 
for you and in your name, to approve such definitions and standards as, after careful 
consideration, they believe to have been couched in satisfactory form. 

In conclusion, let it be said with all emphasis, that your representatives upon the 
Joint Committee do not, in asking the association to grant them this power to act, 
desire to arrogate to themselves an authority which should not be theirs. Their aim 
is simply to remove an impediment which is a cause for delay and therefore a source of 
annoyance and which serves no useful purpose so feur as they can see. They know, 
and they believe the association recognises, that they have given the matters upon 
which they have come to a decision prolonged consideration; have secured a mass of 
information from all available sources known to them; have consulted with repre- 
sentatives of the trade in public conferences; and have used their l)est ingenuity to 
put their conclusions into dear, terse wording. They do not believe — ^and the history 
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of this question seems to bear them out in this — ^that hasty oonsidmtion, at a busy 
convention, of the definitions and standards proposed, is likdy to result in any good at 
all onnparable with that secured through the speedy refer^oe of the matter to the 
consideration of the Secretary of Agriculture and his advisers. 

We are 


Very respectfully, 

Juuus Hobtvbt, 
C. D. Howard, 
E. M. Bailey. 


It was moved, seconded and carried that the power of approval re- 
quested be granted to the Committee to Cooperate with Other Com- 
mittees on Food Definitions. 

W. W. Skinner: The following letter, dated Nov. 13, 1922, relating 
to the subject of evaporated milk was received from the Van Camp 
Packing Co. : 

Mr, W. W. Skinner, Seey^Treas., 

Bureau of Chemistry, 

Association of Official Agricultural Chemists, 

Washington, D. C. 

Dear Sir: 

Due to the fact that the question of the proposed change in the existing regulation 
governing the manufacture of Evaporated Milk is to be brought before the meeting 
of the Association of Official Agricultural Chemists at Washington, D. C. for its con- 
sideration, we desire to register our continued protest against any change being made 
in the existing regulation which would tolerate manipulation in modifying the fat and 
solids of the whole milk which enters into the manufacture of Evaporated Milk, thereby 
nullifying the existing regulations which require that Evaporated Milk shall be manu- 
* factu^ from whole milk only. 

We are enclosing copy of written argument which we submitted to the Joint Com- 
mittee on Definitions and Standards in Washington, D. C., June 19, 1922 in protest 
against any change in the existing regulation, and request that this letter and our 
protest be read b^ore the open meeting; also rrferred to the committee having this 
matter in charge. 

Yours very truly. 

The Van Camp Packing Company, Inc. 
(Signed) C. W. Mann, 

Vice President. 


The secretary brought this letter to the attention of the Executive 
Committee Monday night, the matta was carefully considered and it 
was decided that it ^ould be read bef<»e the gmeral meeting, but that 
the argument which had been previously considered by the Standards 
Committee should not be read unless it was demanded by some member 
of the association. The Executive Committee believed that the open 
meeting was no place to inesent sudi an ex parte statement. 

President VeiUsh: The question b c® the adoption of the rqwrt of 
the Committee to Coopwate with Other Committees on Food Defi- 
nitions. 
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H. C, Lythgoe: I wrote a letter to the secretary of the association 
shortly after these new proposed changes were submitted. The objec- 
tion I have is that the definition for evaporated milk is apparently in 
conflict with the law. The law regards as adulterated any article of 
food from which anything has been taken away. The various laws of 
the different States and the standards of this association recognize milk 
as whole milk from which no cream has been removed and to which no 
water has been added. The statutes of many States require the law- 
enforcing body to adopt the standards of this association, or rather the 
standards of the Secretary of Agriculture, whenever those standards do 
not conflict with the law. The adoption of these standards by such 
law-enforcing bodies comes under the same provision of law as the 
making of regulations. Ail such regulations must, in the first place, be 
reasonable and, in the second place, must conform with the law in order 
to be effective. I question very seriously whether this change could be 
legally adopted by any of the States having such statutes as I have 
quoted. In the State of Massachusetts I am sure we could not. We 
shall not have this problem, because we have a special statute covering 
the sale of condensed milk and under that statute all condensed milk 
that has not all the cream in it must be labelled condensed skim milk. 
I had a talk with the Chairman of the Standards Committee and we 
decided the question was merely an academic one. I am convinced 
that not only condensed milk but uncondensed milk is greatly manipu- 
lated. If we can get the evidence of such manipulation, the seller of 
such milk can be prosecuted. I see no reason why a special name could 
not be devised which would recognize that practice and legalize it. 

President Veitch: The whole argument from all points of view has 
been considered by the Standards Committee. Now, do we, in view 
of all these facts and in view of the fact that we won’t get the informa- 
tion and have not the time to do it if we could get the information, want 
to get into this thing at this time? I think there is nothing to do but 
leave it to the Standards Committee. 

W. W. Skinner: May I say a word? Naturally I would hesitate to be 
drawn into an argument or controversy with my good friend from Massa- 
chusetts or any other member of the association about the work of the 
Joint Committee on Definitions and Standards and I hesitate somewhat 
to attempt an explanation, although I believe it is due. The reason 
the Executive Committee did not attempt to review this matter is 
that it can not possibly consider questions of this kind intelligently 
nnlAna it is going to dovote a large amount of time to them. Let me 
say to you that this milk situation has been discussed for many years 
by those in the industry and officials interested in evaporated milk. 
The Bureau of Chemistry alone, I think, has given it consideration for 
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some teo or tw^ve years, and for more than two years, in cooperation 
snth the Milk Committee of the National Canners Association and tibn 
Committee of the Milk Producers’ Association, has conducted elaborate 
experiments. So a great mass of information has accumulated and is 
available to the Standards Committee. It would take any one of you 
m<»e than a week to digest the accumulated data whic^ have brnn 
collated and critically reviewed by the Standards Committee over a 
period of several sessions. I do not care to carry this argument very 
far at this time because, as Mr, Lythgoe has said, it is scnnewhat of an 
academic question. We could argue indefinitely about these things. 
At times the members of this association and others may overlook the 
philosophy which must govern the deliberations of the Standards Com- 
mittee and fail to appreciate the significance of the title Joint Conunittee 
on Definitions and Standards. The question generally is in regard to 
d^nitions. Now, as 1 have stated before, we have to define things, not 
necessarily as they are in the literal sense but as they exist under present 
conditions, and we have nohuthority or right to set up ideals and attempt 
to translate them into either definitions or standards. So, I would say 
to my friend. Dr. Huston, in regard to the amount of raisins in raisin 
bread, or currants in currant bread — which he questioned after hearing 
the definition — that we have investigated the matter thoroughly and 
have interviewed the people who could give us information. We have 
learned what the industry means by raisin bread and what the public 
thinks is the best raisin bread and upon the evidence we have determined 
the limit of the quantity of raisins in a product called raisin bread. The 
Committee on Definitions and Standards must sit in judgment as a 
court basing its judgment upon the evidence. The evidence in this 
case shows that 3 ounces per pound is about the lowest limit of raisins 
a product should contain which is called, and made end sold as, raisin 
bread. You may say, “I do not want that, I want a 50 per cent raisin 
bread”. Someone else would call 50 per cent rairin bread a fruit cake. 
1 merriy use raisin Inead as an illustration. We are trying to define the 
bread which has been known and sold by the best bakers as raisin bread, 
and if you get a pound loaf with 3 ounces of raisins in it, the committee 
is ready to say that you are getting about all you are oatitled to. At 
the bakors’ convention in Chicago, 1 was taken to task for our definition 
of rye Ixread. In the investigations made we found that a small amount 
of rye bread baked for certain of our foreign population is made, as a 
rule, of all-rye flour, but that generally no all-rye-ilour bread is sold to 
the American people and marketed under titat name, A limited quan- 
tity of so-called rye Inead is also made by certain bakers for the Jews 
who like less than 20 per cent of rye. These bakers say, “What ere we 
gmng to do?” The committee had to draw the line somewhere and so 
oonduded from the best evidence that the limit should be 33 per ooit 
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rye flour for American rye Ivead, a standard which would conform to 
the best baking practice. 

1 am only telling you these things to show you what the philosophy 
of the committee has to do with the making of definitions and stand- 
ards. The proposed standard for evaporated milk is higher than the 
present standard; under it either the solids or fat, or both, must be 
increased. The old standard wets based upon the data for sweetened 
condensed milk; this was unwise since such data are not always applica- 
ble. The present standard has been complied with by modifying the 
milk — adjusting it to meet the numerical limits prescribed. Mr. Lyth- 
goe knows, and I am sure he will verify this, that most of the milk sold 
in Boston and other cities is made to comply with the numerical stand- 
ards by adjustment. The milk may he adjusted by the farmer, by the 
distributor, and by the factory. 

The question seems to be; “What is evaporated milk and what ought 
evaporated milk to be when you buy it?” C^ainly you would not 
regard as an undesirable practice the addition of cream to a milk too 
poor in cream to make a satisfactory evaporated product; that has been 
the attitude of the committee. On the other hand, in a certain section 
of the country, it is alleged, the end of the lactation period of the cows 
occurs at about the same time for the entire herd; under these conditions 
the milk is so high in fat in relation to the solids that it can not be evap- 
orated successfully without causing trouble from granulation. Adjust- 
ment of this milk is of no detriment to the consumer under the proposed 
standard. He will get a higher product than he has in the past, and the 
product of the herds may be used for the entire lactation period. The 
committee believes that this proposed standard for evaporated milk is 
a fair and just one. 

H. D. Haskins: Your Committee on Definitions of Terms and Inter- 
pretation of Results on Fertilizers held a meeting and considered the 
questions which had been proposed by control ofiicials and by commercial 
and trade chemists and we propose to make a short, formal report at 
this time. In making definitions and interpreting results, I think this 
committee should go slow in what it officially recommends for adoption 
by the association. It was rather a question as to how this committee 
could best function. We finally decided that it would be wise to fol- 
low the procedure of the Association of Feed Control Officials — that 
is, to allow a free and full discussion on any subject that may be pro- 
posed, in an open meeting of the committee, and prior to this meeting 
to furnish a list of subjects to the control fertilizer chemists, the trade 
chemists and the commercial chemists. Then, after a full and free dis- 
cussion, 6dlow the committee to go into session and formulate its defi- 
nitions and interpretations of results and bring them before the asso- 
ciation, as provided in the amendments to the by-laws that were pro- 
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posed this morning. It will be understood that there will be no dis- 
cussion at this time on the subjects which wiU be mentioned in the for- 
mal report, but that there will 1^ opportunity for free and full discussion 
by everybody interested a year hence; provisions will be made for that 
in a suitable place, probably prior to the next meeting of the associa- 
tion. I shall now read the formal report which this committee wishes 
to make to the association this morning. 


REPORT OF THE COMMITTEE ON DEFINITIONS OF TERMS 
AND INTERPRETATION OF RESULTS ON FERTILIZERS. 

The committee, after organization, considered a list of questions which 
had been submitted for its deliberations. It was the unanimous opinion 
of the committee that full and free discussion should be allowed on any 
appropriate subject, and it was therefore voted that suggested questions 
should be considered for a term of one year, then to be discussed in the 
presence of the committee by any one interested, prior to any recom- 
mendations as tentative definitions and rulings. The following subjects 
for definition and ruling are therefore submitted for consideration and 
study: 

1. BASIC PHOSPHATIC SIAO. 

Bcuie phosphtUie alag is a by-product m the manufacture of steel from phosphonis- 
containing iron ores. The product shall be finely ground and shall contain no admix- 
ture of materials other than what results in the original process of manufacture. It 
shall contain not less than 12% of total phosphoric acid, and not less than 80% of the 
total phosphoric acid shall be soluble in 2% citric acid solution according to the Wagner 
method of analysis. Any phosphatic slag not conforming to this definition shall be 
designated as low grade. 

2. INlBRPRETATIOlf OF THB WORD AS APFUBD TO FBRTtUZBRS. 

The term **lime*’ shall not be used in the registration, labelling, or guaranteeing of 
fertilizers or fertilizing materials, unless the **lime” is in a form to neutralize soil acidity, 
such as the oxide, hydroxide, or carbonate, or equivalent magnesia compounds. 

3. DRISD FULVBmZBD OR 8HRBDDBD MANURBS. 

Dried pulverized or shredded manures shall be only what the name indicates, and not 
mixtures of pulverized manures and other materials. 

Definitions for the following proposed subjects have not yet been 
formulated: 

Unleached wood ashes. 

Leadiied wood ashes. 

Ashes from leached wood. 

Double manure salts. 

Manure Salts. 

Dissolved bone and potadi. 
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Additional questions which have been considered: 

(1) Shall the committee encourage and urge the practice of including the formula grade 
of fertilizer with the brand name? 

The committee recommends and urges the practice of including the formula grade of 
fertilizer with the brand name, depending upon the section of cx)untry where the product 
is sold; for example, grade 4-8-4 or 8-4-4. 

( 2 ) The question of a uniform plan of reporting fertilizer analysis in control work. 
What should constitute a proper detailed analysis report? 

The committee would encourage not only a study of the quantity of plant food 
guaranteed in any fertilizer, but also a study by any methods that might result in the 
improvement of the quality of said plant food, even though this was not called for in 
the fertilizer law. 

(3) Interpretation of results on nitrogen availability. The committee does not feel 
prepared at this time to offer any suggestions on this subject. 

Proposed subjects which the committee feels could be more appro- 
priately handled by the fertilizer referee and so recommends: 

(1) The consideration of grinding analytical fertilizer samples finer 
than through a 1 mm. round-hole sieve. 

(2) A suggestion that the official method for the determination of 
ammonia in fertilizers be interpreted as being applicable to sulfate of 
ammonia, and that further study be made on the determination of 
moisture in this salt. 

(3) A further investigation of the determination of total and insoluble 
phosphoric acid in vegetable meals and in mixtures containing them. 

The committee welcomes suggestions and further subjects by any 
one interested. 

H. D. Haskins, E. G. Proulx, 

R. N. Brackett, J. W. Kellogg, 

G. S. Fraps. 

Committee on Definition of Terms and 

Approved. Interpretation of Results on Fertilizers. 

REPORT OF AUDITING COMMITTEE. 

The Auditing Committee has had submitted to it the financial report 
on publications of R. W. Balcom, Chairman, Board of Editors, covering 
the period from October 15, 1921, to October 31, 1922. The report was 
found to be in good order, with proper and sufficient vouchers for all 
disbursements. 

The committee has also examined the report of W. W. Skinner, Secre- 
tary-Treasurer, covering the same period, and has found the account to 
be correct, with proper vouchers for all disbursements. 

Respectfully submitted, 

C. M. Bradbury, 

J. B. Reed. 

Approved. Auditing Committee, 
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R. N. Braekett: When the gmwal referees were first appointed, I 
understood that the appointm«it was intended primarily to enable us 
to have some one in authority to take up any new work that might 
arise between the annual meetings of the assodalion. The question of 
general referees arose at the lime of the borax trouble. If there had been 
a general referee he might have taken up the subject and appointed 
appropriate referees. I took the liberty last year of adding an extra 
referee on potash, but as some members of the association considered 
that by this action I was overstepping my authority, Dr. Skinner thought 
it would be well to decide whether the general referee had any authority 
to appmnt another refra^ on a subject. 

J. W. Kellogg; If it is in mrder, I will make a motion to the effect that 
it is the sense of the association that the general referee has the authority 
to appoint assodate referees as the occasion arises. 

P. F. Trowbridge: I take exception to that. We should encourage 
the work but it seems to me that the referee should wait another year, 
or rq[K>rt any extra work under his name. I do not believe that any 
individual member of the assertion ought to assume the responsibility 
of naming an associate referee. I think it does not need any action. 

B. B. Ross: It was my understanding that the point was made that 
the general reforee, in investigating work before the association meet- 
ing, would have the authority either on his own initiative or through 
the Executive Committee to secure an associate referee. 

President Veitch: Yes, on points not covered by a referee. 

B. B. Ross: If it is understood that he has that authority, that is 
all right. 

P. F. Trowbridge: It ought to come to the Executive Committee. 

President Veiteh: It is the sense of the meeting, if I may voice it, 
that when an additional associate referee is needed in the interim, 
referees should be designated by the Executive Committee on the recom- 
mendation of the general referee. 

B. B. Ross: This is unofficial business which some of us have dis- 
cussed informally on the outside. It has been suggested that inasmuch 
as we attend here in a very large group and have no cqiportunity to get 
together in a social way at any time it would be well to set apart tme 
night for a smoker or Dutch lunch for the members and chemists at- 
tending the meeting. We could get together in an informal social way, 
become bettw acquainted and do some reminiscing. I move that this 
step be taken and that in the notice of the meetings to be sent out in 
advance mention be made of the fact that smne evening, say the second 
evening of the convention, be set apart for such a social gathering. 

It wds moved, seconded, and carried that the second evening of die 
association’s ccmvention be set apart for an informal sodal meeting. 
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REPORT OF NOMINATING COMMITTEE. 

Your committee respectfully submits the following names: 

President: A. J. Patten. 

Vice-President: R. E. Doolittle. 

Secretary-Treasurer: W. W. Skinner. 

Additional Members of the Executive Committee: E. M. Bailey and 
P. B. Dunbar. 

R. W. Balcom, J. W. Kellogg. 

J. B. Weems, 

Nominating Committee. 

It was moved, seconded and carried that the secretary be directed to 
cast a imanimous ballot for the officers nominated. 


REPORT OF COMMITTEE ON RESOLUTIONS. 

Since the last meeting, the association has lost by death one of its 
oldest and most valued members. 

Dr. William Frear, Professor of Agricultural Chemistry in Pennsyl- 
vemia State College, and Vice-director of the Agricultural Experiment 
Station, died suddenly of apoplexy at his home at State College, on Jan- 
uary 7, 1922. 

As a member of the Association of Official Agricultural Chemists for 
nearly thirty-five years. Dr. Frear rendered notable and conspicuous 
service as referee, as a member of the Executive Committee, chairman 
of the Committee on Abstracts, chairman of the Committee on Food 
Standards, member of the Board of Editors of The Journal, member of 
numerous special committees, and as president of the association. He 
had also served as editor of Agricultural Science and as president of the 
Society for the Promotion of Agricultural Science, while as chemist in 
charge of fertilizer control work and as chemist for several State boards 
in Pennsylvania he contributed in a notable way to the development and 
progress of scientific agriculture in his own State and in the Nation. 

Your committee recommends the adoption of the following resolution: 

Resolved, That in the death of Dr. William Frear this association 
has lost a member who, throughout a large part of the life of the asso- 
ciation, was a conspicuous factor in promoting the progress and success 
of this organization, giving unstintedly of his time, his talents and his 
energy to the furtherance of its wwk along many of its lines of service. 
As an officer and member of the association, he was at ail times earnest, 
diligent and faithful in the performance of the tasks allotted to him. 
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leaving behind him a record of conspicuous fidelity and efficiency in 
the discharge of duty. As a frimid and colleague, he was sincere, loyal 
and true, while in his uprightness of life and character he was worthy 
of the emulation of all who knew him. 

Besolved, That the secretary of the association be instructed to send 
a copy of this resolution to the family of our deceased colleague. 

Resolved, That this association expresses to the HonoraUe Henry C. 
Wallace, Secretary of Agriculture, its riianks for his valuable and in- 
spiring address. 

Resolved, That this association appreciates the impartial, skilful and 
courteous manner in which the president, F. P. Veitch, has discharged 
the duties of his office. 

Resolved, That this assodation is indebted to the Chairman of the 
Board of Editors, R. W. Balcom, for the excellent preparations made for 
this convention and for the efficient manner in which the affairs of 
The Journal have been conducted. 

Resolved, That the association desires to express its commendation of 
the efficient work of the secretary and his various assistants for their 
untiring efforts in making this meeting a success. 

Resolved, That the thanks of this association are due the management 
of the Raleigh Hotel for the use of the various rooms and other courtesies 
extended to it and its members. 

Resolved, That this association go on record as heartily endorsing the 
campaign recently inaugurated by the American Chemical Society to 
educate the American people to a better understanding of chemistry, 
its possibilities and its applications to every-day life. 

B. B. Ross, H. B. McDonnell. 

G. L. BmwELL, 

Committee on Resolutions. 


Ap^oved. 



FIRST DAY. 


WEDNESDAY— MORNING SESSION. 

REPORT ON WATER. 

By J. W. Sale^ (Bureau of Chemistry, Washington, D. C.), Referee. 

Last year it was recommended that the quantitative methods for the 
determination of lead, copper and zinc^ be studied during the present 
year. Four synthetic samples of water were prepared and sent to the 
cooperating analysts, together with detailed methods of procedure. 
However, prior to issuance of these samples, preliminary work showed 
conclusively that it would be necessary to revise the procedure for 
copper as published*. It was found that frequently sufficient iron was 
occluded with the precipitate of copper sulfide to produce an interfering 
blue color (Prussian blue) when the reagents were added. The method 
was usually satisfactory when the sample contained only small amounts 
of iron, but the procedure was not suitable for general application. The 
method was modified, therefore, to eliminate residual traces of iron and 
in the new procedure the evaporation to dryness was avoided. The 
revised method follows: 


COPPER. 

(To be substitated for the method for copper*) 

Boil the moderately acid filtrate, which contains iron, copper and zinc, to remove 
alcohol; adjust solution to a volume of about 200 cc. and add 1 gram of ammonium 
chloride. Heat to boiling, saturate with hydrogen sulfide gas, boil to remove pre- 
cipitated sulfur, cover beaker, let stand about 2 hours or until supernatant liquid 
becomes clear, filter and wash the copper sulfide without intermission with water con- 
taining hydrogen sulfide. Collect filtrate in a porcelain casserole. Dissolve the cop- 
per sulfide in hot dilute nitric acid (1 to 5). Cool, add a few drops of phenolphthalein, 
and make the solution slightly alkaline with a 2}% solution of ammonium hydroxide, 
added carefully from a dropping bottle. Add 10 cc. of a 10% solution of ammonium 
nitrate, adjust the volume to 100 cc., and boil gently until a test with red litmus paper 
shows the solution to be neutral. Filter the solution to remove any iron which may 
be present, and adjust the filtrate to a volume of 100 cc. Add to an aliquot, 3 drops of 
potassium ferrocyanide solution (c)*. Compare color obtained with standards con- 
taining 0.1, 0.2, 0.3, 0.4 and 0.5 mg. of copper. Prepare these standards by measuring 
out the appropriate amounts of standard copper solution; add phenolphthalein, a 
slight excess of dilute ammonium hydroxide and 1 cc. of a 10% solution of ammonium 
nitrate, boiling the solution until neutral to red litmus, cooling and adding three drops 
of potassium ferrocyanide. Make the colorimetric comparison in 100 cc. Nessler jars. 

* Preaentsd by W. W. Skinnttr. 

* J. Attoe, oAud Agr, Chemuts. 1922, 5: 882. 

383. 
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This metiiod for copper and the methods for lead and zinc referred to 
previoudy, together with the synthetic samples, were sent to the fol- 
lowing analysts: 1. W. H. Simms (S. H. Wilson), 2. J. B. Wilson, 
3. C. H. Badg«r, 4. A. E. Mix, 5. W. E. Shaefer, 8. J. W. Sale. The 
data obtained are given in Table 1. 

Table 1. 

'CoUabaratke resuUt on anafy$u of sytUhelie wakr otmplu. 


(AD flfiirai met espregged in mffiifnung 
pgr 10 oc. of ggmpla.) 


AttAJLrn mo. 

1 

2 

8 

4 

6 

e 

MAXI- 

MUM 

MIMI* 

MUM 

AVBA- 

Aoa 


Sample 1* 











Lead 

5.0 5.0 

5.0 4.6 

4.3 4.4 

4.7 4.7 

mmm 

4.5 4.5 

5.1 

4.3 

4.8 

4.7 


5.0 5.0 

inrwii] 


4.8 4.8 

5.1 






Copper 

5.0 6.0 

5.0 5.3 


5.5 5.5 

.... 

5.0 5.5 

6.0 

5.0 

5.4 

5.5 



6.0 5.5 


5.5 5.5 







Zmc 

5.0 5.0 

6.0 7.0 

CTigTil 



4.8 4.6 

7.0 

4.6 

5.3 

5.0 


5.0 5.0 










Sample 2* 











Lead 

5.0 6.0 

5.4 5.0 


5.3 5.4 

5.1 5.4 


mum 

4.8 

5.2 

6.6 


5.0 5.0 

5.4 5.0 


5.5 5.5 

5.4 


in 




Zinc 

5.0 5.0 

4.4 4.4 

5.1 5.1 



5.2 5.4 


4.0 

4.9 

5.5 

1 

4.0 5.0 

4.0 4.2 


k A:!£ 







Sample 3* 











Lead 

6.0 5.0 

4.8 4.8 

4.7 4.7 


5.1 4.9 


6.0 

4.0 

5.0 

5.0 


6.0 6.0 

WMEi 


TitMrIl 

5.4 






Iron . . 











Color 











Sample 4 











Lead 


3.6 3.6 

4.5 4.5 

4.0 4.2 

4.7 4.6 

4.5 4.5 

6.0 

3.6 

4.6 

4.2 


Hgj 



4.2 4.2 

4.6 







•Snmpio 1 oontainod algo 4.6 mg. of aliuniniiim, 6.5 mg. of iron» and color; Sample 2, 5.0 mg. of iron; 
and Sample S, 1.0 mg. of iron and oolor. Thege metaig and color were added bacanae of tbeir poggible 
interference with the accuracy of the determination of lead, copper and aino. 


DISCUSSION. 

Ibe results are fairly satisfactory when several factors are given con- 
sideration. In the first place. Samples 1 and 3 are quite complex solu- 
tions, iron and caramel ccdor being decidedly interfering ingredients in 
the determination of lead, copper and zinc. In the second place, the 
methods are colorimetric or more especially turbidimetric, and subject 
to the limitations of these types of methods. When the color of a sample 
has a slightly different shade from that of the standard, the accuracy of 
the color comparison is diminished. For example, a difference of 0.005 
mg. of lead in the form of lead sulfide in a Nessler tube can easily be 
detected in a set of standards ranging from 0.01 to about 0.1 mg. of 
lead, whereas the actual reading error of the samples may be twice this 
amount or about 0.01 mg., due to the samples possessing a slightiy 
differ^t tiiade. This reading error is multiplied by 25, 60 or even 100, 
depending on the aliquot taken, so that there is an unavoidable reading 
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error ranging from 0.2 to 1.0 mg., although 1.0 mg. is considered un- 
necessarily high. The referee is of the opinion that the variations from 
the correct figures in Table 1 are due chiefly to the error in comparing 
the color and turbidities of the samples and not to the separation of 
the metals. Then, finally, the inexperience of the analysts with these 
methods must be considered. Analyst No. 2, for instance, is an organic 
chemist who never had occasion to determine metals quantitatively. 
On the other hand, the excellent results obtained by Analyst No. 4 may 
be attributed to long experience in exact analytical work. It would 
appear that the acceptability of the methods should be based largely on 
the results obtained by those who have had experience in this kind of 
work. In view of all the circumstances, however, the referee will recom- 
mend that the methods for lead and zinc and the method for copper be 
adopted as tentative methods only and not as official methods. 

The referee does not recommend any specific procedure to be followed 
by the Referee on Water for 1923, but suggests that the methods for 
salt* be extended. 


RECOMMENDATIONS. 

It is recommended — 

(1) That the method for lead and zinc be adopted as a tentative 
method. 

(2) That the method for copper, as given in this report, be adopted as 
a tentative method. 

(3) That additional methods for the analysis of salt be studied next 
year. 


REPORT ON TANNING MATERIALS AND LEATHER. 


By F. P. Veitch* (Bureau of Chemistry, Washington, D. C.), Beferee. 

As has been the case for several years, all cooperative work on tanning 
materials and leather has been carried on with and in the American 
Leather Chemists Association. While the detailed reports of the work 
can be found in the journal of that association, it is believed that it will 
be of interest to you to summarize briefly the findings and points raised 
within the last year, in so far as they relate to analytical procedures. 

It will be recalled that in the last report reference was made to some 
data which strongly indicated an influence of relative humidity upon 
moisture determinations in leather. Further work, both individually 
and cooperatively, has confirmed this. The collaborator who obtained 
the lowest moisture result worked under the highest average relative 
hhmidity conditions, whfle the one who operated under the lowest 
average relative humidity got the highest percentage of moisture. The 


> J. Amm. OjfieU A». ChmUb, 193S, 5> S84. 
* Frefented by R. W. Vtvf, 
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diffarMices, howevw, were too great to be attributed eatirdy to varia- 
tions in htmudity. Unknown factors of equiinnent and maaipalation of 
greater disturlang influences were indicated. They were further evi- 
denced by detailed individucd wcnrk under varied rdative humidities 
whidh showed that a single operator can obtain closdy agredng results 
under any given humidity and that under different humidities the 
variations in percentage of moisture are reasonably within the expected 
range from the influence of relative humidity. 

Since the determinalion of magnesium is so general it may be of 
interest to mention the essential points in the repcnrt of a committee of 
the American Leather Christs Association on the determination of 
epsom salts in leather. As you know, the presence of excesrive quanti- 
ties of ammonium salts and precipitant gives inaccurate results when 
precipitating magnenum as ammonium magnesium phosphate. It was 
shown that the time for doubly precipitation or the trouble of removing 
the excess of ammonium salts could be avoided by the simple expedient 
of using an aliquot of the aril solution equivalent to two grams of leather 
instead of the original ten-^am charge. This so reduced the concen- 
tration of magnesium that single cold precipitation witiiout removal of 
salts gave as accurate results as did double cold precipitation. It was 
also shown, regardless of the concentration of magnesium up to that 
l^ven by the full ten-gram ash charge, that a single hot precipitation as 
phosphate without previous destruction of excess ammonium salts gave 
results in very close agreement with those by double cold precipitation. 

The estimation of glucose is another item of general interest. Among 
the di£Sculties with this determination in leather analysis is one which 
you have frequently met in food analysis. It has long been recognized 
in the gravimetric determination of sugar by reduction with Fehling 
that with impure solutions the presence of inorganic constituents, such 
as iron and magnesium, will give inaccurate and high results. You 
will recall several papers given before this association dealing with this 
feature. In the report of the Referee on Tea and Coffee*, it was found 
that in working with coffee the effect of magnesium and iron was so 
great as to make the gravimetric results for sugar worthless. Of course, 
in such instances, recourse is had to the volumetric or electrolytic pro- 
cedures for determining the actual copper thrown down. There rmnains, 
however, the objection that if tiie magnesium, especially, is not pre- 
viously removed, its precipitation in the Fehling solution does, at times, 
seriously interfere with the filtration of the cuprous oxide. Aside from 
this, there is also a rather insistent demand for a gravimetric procedm^e 
on more or less of an assumption of greater convenience and time saving. 
For the past several years committees of the Am^can Leather Chemists 

> J. A$m. CUPeial Aft. ChmbU, l«a0, Si 408 . 
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Association have been working on this problem without a great deal of 
success. Attempts to remove the magnesium present from the added 
epsom salts, as hydroxide and phosphate, have at times looked promising 
but have not always given consistent results. The results have indicated, 
however, that sodium phosphate is an excellent deleading agent. Work 
is being continued on this proMem but it begins to look as if the object 
in mind hardly justifies the immense amount of detailed work it will 
require. 

In the determination of chromium in leather ash it has been shown 
that fusion with sodium peroxide gives low results in the presence of 
barium salts unless a second fusion is made. It has been recommended 
that the peroxide fusion be discarded, and that a fusion mixture of equal 
parts of sodium carbonate, potassium carbonate and borax glass be 
retained. 

The question of the best solvent for the extraction of oils and greases 
from leather is still an open one, though much committee work has been 
done on it. The latest report is in favor of retaining petroleum ether 
in preference to chloroform. Though previous work has shown the 
decided superiority of chloroform as an oil and grease solvent, it has 
also been found that it extracts from leather appreciable quantities of 
materials other than oils and greases. This extraction depends largely 
upon the moisture present in the leather, a point which the data of the 
last American Leather Chemists Association committee confirmed. These 
shortcomings of chloroform do not, however, make the results with 
petroleum ether any more accurate. Results with chloroform may be 
high; results with petroleum ether may be low. 

Considerable interest has been shown lately in the hide powder method 
of tannin analysis which it is hoped will result in changes making for 
greater accuracy. Wilson and Kern* have proposed quite a departure 
firom the present procedure and have offered data to indicate that the 
latter may at times be in error to the extent of 200 per cent with some 
extracts. This and other work has given issue to quite a controversy, 
the sum and substance of which emphasizes the dire need of an accurate, 
direct method for determining tannin. 

In passing, it is desired to present to you briefly some recent findings 
which, while not of a chemical nature, are of importance in connection 
with the phydcal testing of leather. The influence of relative humidity 
on the physical properties of paper has been recognized for some time, 
and testing of paper has therefore been done under controlled conditions 
of relative humidity and temperature. Of late interest has also been 
shown in the possible influence of relative humidity in testing other 
materials. In a recent publication^ the Bureau of Chemistry has shown 
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that, for at least an unfilled, unoiled vegetable tanned leather, the 
rdative humidity exerts an influence surpriangly great. Working at a 
constant temperature of 70° F. but different relative humidities, «cten- 
mve data were obtained to dhow that for an increase of 20 pw coat 
relative humidity, from 35 per cent to 55 per cent, the average increase 
was 12.9 per cent in tensile strength and 15.7 per cent in dongation; 
and toe an increase of 40 por orat relative humidity, from 35 per cent to 
75 per cent, the average increase in tensile strength was 42.3 par cent 
and in dongaticm it wm 53.1 per cent. You wOl thus see that humidity 
exerts a very material influence which can not be safely ignored. While 
this work was done with only mie tannage, there can be little doubt that 
humidity has a agnificant effect upon all leathers. It will also be noted 
from the above figures that the influence of relative humidity wm not 
directly proportional to the increeise of the same. That is, for 20 per 
cent relative humidity the strength gain was 12.9 per cent, while for 
40 per cent relative humidi^ the strength gain was not practically 
double 12.9, but more nearly three and one-half times as much. The 
same applies to the elongation figures. In this connection it is interest- 
ing to note that the moisture content of the leather pieces, as shown 
by change in weight at the different relative humidities, was in prac- 
tically the same relationship. When conditioned at 55 per cent relative 
humidity the leather showed a gain in weight or moisture of 1.92 per 
cent, based on the weight at 35 per cent relative humidity, but when 
conditioned at 75 p«' cent relative humidity the gain in weight, upon 
the same basis, was 8.2 per cent, instead of roughly twice 1.92. The 
importance of this influence of humidity or moisture content of the 
test samples needs emphasis and mcne general appreciation; for this 
reastm your referee feels justified in bringing it to your attention. 

In conclusion, your referee desires, in order to be absolved of any 
taint of plagiarism, to emphasize that while the work described has been 
carried on principally within the American Leather Chemists Asso- 
ciation, it is, nevertheless, work in which the scientists of the Bureau of 
Chemistry, who are members of both the Association of Official Agri- 
cultural Chemists and the American Leather Chemists Association have 
taken and hope to continue to take an active part. As referee, in this 
association, on a subject in which the other members, while having an 
inherent interest, have Imd little opportunity to participate, the writer 
hopes to be pardoned for this possible digression in presenting a brief 
review of wm-k largely for another organization and he wocdd like to 
feel that it has been of more interest than the storeotyped statement, 
“No report to make”. 
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REPORT ON INSECTICIDES AND FUNGICIDES. 

By J. J. T. Graham (Bureau of Chemistry, Washington, D. C.), Referee. 

The work on insecticides and fungicides for 1922 consisted of a co- 
operative study of the official distillation method for total arsenic^ and 
the hydrazine distUlation method^ on samples of lead imd calcium 
arsenates containing nitrates. Previous work had shown that the official 
distillation method was not accurate in the presence of nitrates^, and the 
hydrazine distUlation method, which is unaffected by nitrates, was 
recommended to take its place. The association, at the 1921 meeting, 
upon recommendation of the referee, adopted this as a tentative method, 
but before final action it was necessary that it be submitted to the mem- 
bers for cooperative study. 

PREPARATION OF SAMPLES. 

Lead arsenate . — Commercial lead arsenate was mixed with a solution of lead nitrate, 
and the resulting paste evaporated on the steam bath until most of the moisture was 
expeUed. The drying was completed in an electric oven at 105'^C. and the sample 
then ground to pass a No. 40 sieve and thoroughly mixed. The nitrogen content of 
this sample was shown by analysis to be equivalent to 3.49 per cent of nitrogen pen- 
toxide. The arsenic oxide, determined after heating to fuming with sulfuric acid to 
destroy the nitrates, was 27.30 per cent. 

Calcium arsenate . — ^Two samples of calcium arsenate were prepared by adding a 
mixture of arsenic and nitric acids to milk of lime and drying the resulting paste as in 
the case of lead arsenate. These were ground to pass a No. 40 sieve and were anal>zed 
for nitrogen and arsenic oxide in the same way as the lead arsenate. Sample 1 of 
calcium arsenate contained 4.74 per cent of nitrogen pentoxide and 40.82 per cent of 
arsenic oxide, and Sample 2 contained 1.00 per cent of nitrogen pentoxide and 38.75 
per cent of arsenic oxide. 

Portions of these samples, with the following directions, were sent fo 17 lalwratories 
for cooperative work. 


DIRECTIONS FOR ANALYSIS. 

TOTAL ARSBme. 

REAGENTS. 

(e) Starch indieaior . — ^Prepare as directed under Paris green*. 

(b) Standard arsenUms oxide solution . — Prepare as directed under Paris green 

(c) Standard iodine solution . — ^Prepare as directed under Paris green^. 

(d) Hydrazine sulfate and sodium bromide solution . — Dissolve 20.0 grams of hydra- 
zine sulfate and 20.0 grams of sodium bromide in 1 liter of dilute (1 to 4) hydrochloric 
acid. 


1 itMoe. Official Aar. Chemula. Melhadc. 1020, 54. 
*J. Auoe. Offkial Asr. ChernUU. 1022, 5: 402. 

« J. Jnd. Eng. Cham.. 1022. 14 : 207. 

* Auoe. OffleuU Agr. Chemttlt. Melkodt. 1020, 53. 
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Tawub 

CoopmJtm rmdk an kM 



J> C. Bubb, Bureau of Chemiatry, Washing- 
ton, D. C. 


Average . 


anient of Agrioulture, Sac- 


G. £. G)lby, Department of Agrioulture, Sac- 
ramento, Calif. 

R. P. Cope, Agricultural Experiment Station, 
Pullman, Wa^. 

J. J. T. Graham. ^ 


Average. 


Rosewiril Jmkins, Bureau of Chemistry, Warii- 
Ington, D. C. 


Average.. 


A. P« Kerr, Agricultural Experiment Station, 
Baton Rouge, La. 


Average. 41.43 

W. G. ManhaU, Department of Agricohure, 84.57 

Sacramento, Calif. 

A. C. Nothstine, Bureau of Chembtry, Wash- 39.70 
higtcm, D. C. 40.78 


Average. 


R. H. Robinscm, i 
tkm, Cc^affis, 


Average.. 


R. D. Scott, Department of Healtii, Cdum- 
bus, Ohio. 


Average. 


Arthur Shaver, Bureau of Chemlalry, Warii- 
ington, D. C. 


Average.. 
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1 . 


amnk, cakaJashd at artmie oxide. 


OALOimt AMIBIIATS, tAllPLB 2 

LEAD AlIBBrfATR 

OiBdialDittiUation 

Malbod 

Hydraaine DistiOatioii 
Method 

Official Distillation 
Method 

Hydrazine DistiDatioii 
Method 

TiteaM 

Iniiiia* 

diatdy 

Titrated 
after 24 
hoiiti 

Titrated 

Iinme* 

diately 

Titrated 
after 24 
hoon 

Titrated 

Imineo 

diately 

Titrated 
after 24 
hours 

Titrated 

Imme* 

diately 

Titrated 
after 24 
hours 

pepceni 

38.60 

38.70 

percent 

38.70 

38.50 

pereeni 

38.81 

38.81 

pereeni 

38.96 

38.86 

per cent 

27.09 

27.21 

pereeni 

27.02 

26.98 

per cent 

27.25 

27.21 

fm 

|fi| 

38.65 

38.60 

38.81 

38.91 

27.15 

27.00 

27.23 

27.21 

36.87 

27.59 

38.40 

38.40 

23.89 

11.66 

26.88 

27.16 

38.66 

38.53 

38.75 

38.75 

27.10 

26.81 

27.18 

27.18 

38.56 

38.61 

38.61 

38.66 

39.02 

39.02 

. . 

39.02 

39.02 

26.92 

26.92 

26.49 

26.03 

27.30 

27.38 

27.30 

27.34 

38.59 

38.64 

39.02 

39.02 

26.92 

26.26 

27.34 


39.06 

38.87 

38.58 

37.90 

38.77 

38.77 

38.77 

38.77 

27.20 

26.83 

25.75 

25.03 

27.34 

27.41 


38,97 

38.24 

38.77 

38.77 

27.02 

25.39 

27.38 

27.49 

38.47 

35.75 

39.10 

39.16 

39.12 

39.22 

24.74 

24.81 

19.09 

19.50 

27.38 

27.45 

27.38 


38.47 

35.75 

39.13 

39.17 

24.78 

19.30 

27.40 

27.41 

37.00 

25.10 

38.60 

38.70 

34.18 

12.00 

26.88 

27.15 

38.11 

38.31 

37.90 

37.54 

36.46 

37.54 

38.72 

38.72 

38.62 

38.72 

38.72 

38.62 

26.62 

26.96 

26.04 

25.77 
26.11 
19.33 i 

27.00 

27.08 

27.04 

27.04 

38.11 

37.18 

38.69 

38.69 

26.54 

23.74 

27.04 

27.04 

38.52 

38.54 

38.50 

38.51 

38.85 

38.83 

38.88 

38.83 

27.02 

26.91 

27.02 

26.95 

27.18 

27.18 

27.18 

27.21 

38.53 

38.51 

38.84 

38.86 

26.97 

26.99 

27.18 

27.20 

38.49 

38.42 

38.19 

37.94 

38.51 

38.55 

38.45 

38.55 

26.66 

26.69 

26.08 

24.47 

26.94* 

26.94t 

26.94* 

26.94t 

38.46 

3^07 

38 53 

38^50 

26.68 

25.28 

26.94 

26.94 

36.89 

38.70 

36.79 

38.70 

38.79 

38.79 

38.79 

38.79 

26.69 

26.12 

26.69 

26.12 

27.26 

27.26 

27.26 

27.26 

37A0 

Him 

38.79 

38.79 

26.41 

26.41 

27.26 

27.26 












































































316 ASSOCUtDON OF OFFtCfAl* AORlOtnimOi OftE^flStS {Vbl. VI, iVb« S 


Tabia 


Gpfliperot^ rmMi m 4oM 


ANALYST 

OALOiim Assai 

OSdslRinlUaftiaa 

Malbod 

^AT% SAurtn 1 




1^1 


jMT omi 

perteni 

per eeni 

pereeni 

W. A. Stone, Agrioalhtral & Medianioal Col- 
lage, Golkge Station, Teix. 

40.12 

24.36 

40.72 

40.72 

40.13 

26.06 

40.72 

40.72 

39.21 


40.72 



38.45 


40.73 


Average. 

39.48 

25.22 

40.72 

40.^ 

L. H. Streeter, Agricultural Experiment Sta- 
tkm, Geneva, N. Y. 

41.85 

41.80 

40.70 

39.06 

42.85 

42.40 

42.35 

42.40 



42.40 


\ 

Average 

41.83 

39.88 

42 38 

42 k 

E. R. Tobey, Agricultural Experiment Station, 
Grono, Maine. 

40.44 

38.77 

40.39 

40.35 

Q. B. Winter, Agricultural Experiment Sta- 

41.08 

40,27 

41.09 

40.89 

tion, E. Laxidng, Mich. 

40.go 


40.90 

41.28 

40.90 


40.90 


Average 

40.96 

40.27 

40.96 

41.09 

General averages 

39.76 

36.54 

40.94 

41.02 

Referee's analyas after destroying nitrates. . 

40.82 





tJ. J. Taylor, Dq>eitment of Agriculture, 

41.02 

40.23 

40.99 

41.09 

Atlanta, Ga. 

40.90 

40.19 

41.09 

41.09 

Average. 

40.96 

40.21 

41.04 

41.09 


IBeoaSvad «f tor vapoct w4mi oonq^letad. 


nmnuoNAnoNfii. 

Hydratim diiiUhUion method. 

Weii^ 1.5 gnuns of odeiuin araenate (or 2.0 grama of load araenate) and tranafer 
to a rffetf SHing flask. Add 50 cc. cd the hydrazine sulfate and sodium bromide solution 
and olose the flask wiA a through which passes the stem of a dropping funnel 

Ck>nneet to a well-coded condenser, the ddivory end of wlddbi is attached to the system 
of fladu used In the official dktillaticm method*, omittioig the third flask. Bdl flw 2 or 
3 minutes and then add 100 cc. of ooncmitrated hydioddoric add by means of the drop- 
ping funnel and distfl untS the volume in the dflsUfling fladk is reduced to about 40 cc; 
add an additional 50 cc. of concentrated hydrochloric add and oonthme tiiie distfllataon 
until the contents of the flask are again razeed to about 40 cc. Wash down the oon- 


^ Atwe. O0hkU Agr. Chemktt, MilMf, 1S80, S4. 
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1 — Cwilinued. 

ormnie, ealeolaUd as arsenic oxide. 


CAUnUlt ABOnNATE, SAMPLE S 

1.BAD ABSBNATB 

QffioMD^atlon 

Hydrasine Distillatkm 
Mtotbod 

Official Distillation 
Method 

Hydrasine Distillation 
Method 

Titrated 

Titrated 

Titrated 

Titrated 

Titrated 

Titrated 

Titrated 

Titrated 

liBBIO* 

eitiit 24 

Imme- 

after 24 

Imme- 

after 24 

Imme- 

after 24 

diatdy 

hours 

diately 

hours 

diately 

hours 

diately 

hours 

psrsaU 

ptreent 

per eeni 

jwr eml 

per cent 

per cent 

per cent 

per eeni 

38.23 

33.07 

38.68 

38.67 

26.52 

15.24 

27.03 

27.03 

37.94 

34.75 

38.67 

38.67 

26.48 

14.32 

27.03 

27.03 

37.96 


38.68 


25.77 



27.04 




38.67 


25.59 


27.03 


37.96 

33.91 

38.68 

38.67 

26.09 

14.78 

27.03 

27.03 

39.34 

39.20 

39.45 

39.50 

27.60 

27.25 

27.80 

27.80 

39.35 

38.90 

39.45 

39.44 

27.45 

27.15 

27.80 

27.75 

39.40 

39.30 



27.40 

27.10 

27.75 


39.65 

39.40 



27.30 




39.44 

39.20 

39.45 

39.47 

27.44 

27.17 

27.78 

27.78 

38.72 

36.69 

38.63 

38.55 

26.85 

25.25 

26.92 

26.75 

38.98 

34.94 

38.78 

38.78 

26.93 

26.35 

27.07 

27.07 

38.88 

38.40 

38.78 

38.98 

27.07 

26.35 

27.07 

27.21 





27.07 





38.93 

36.67 

38.78 

38.88 

27.02 

26.35 

27.07 

27.14 

38.34 

36.03 

38.79 

38.81 

26.34 

22.96 

27.17 

27.20 

38.75 




27.30 





39.03 

38.65 

39.01 

39.01 

27.36 

27.07 

27.59 

27.78 

39.08 

38.69 

38.91 

38.91 

27.27 

27.12 

27.59 

27.70 

39.06 

38.67 

38.96 

38.96 

27.32 

27.10 

27.59 

27.74 


denser, transfer the contents of the receiving flasks to a 1-liter graduated flask, make to 
volume and mix thoroughly. Pipet a 200 cc. aliquot into a 500 cc. Erlenmeyer flask 
ami nearly neutralize with a 40% solution of sodium hydroxide, us^ phenolphthalein 
as indicator and keeping the flask well cooled. If the neutral point is passed, add 
hydiochloiic add until again slightly add. Finish the neutralization with sodium 
bicarbonate, add 4~5 grams in excess, and titrate with standard iodine solution using 
stmch solution as indicator. Calculate the results in terms of arsenic oxide. 

Nom.— If more ooDventoiit. tbe rsoelWiw flaaki mmy be cooled by running water daring tbe dIeUUatkm 
iaslaed si Ibe moked ice as shown In theiuiistnitiott*. 

Make determinations by both methods on each of the three samples, titrating as 
soon as possible after the distillatbn. Report the time elapsed between the end of the 
distillation and tbe titration of the distillates. Allow all the distillates to stand for 
24 hours and again titrate aliquots of each. 

Ecpwts from toa laboratories are shown in Table 1. 


> Amm 0ghU Ar. ChtmU$, 1920, M. 
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COMMENTS BY ANALYSTS. 

CkoTffe E. CoUiy and W. G. MarthaU. — On tlie hail aracnate tiie nitratm appmt to 
throw the offidal method out son^hat in direct proixartion to their ccnMit 

On Samph 1 of caldnm areenate, with the highest ntbrates of the aeries, the official 
method appears to yield only about 80% of the arsenic oxide present, as set by the 
hydrasine test. 

On Sample 2 of calcitim aiaenate, containing the least quantity of nitrate, the r^H 
by the offi^ test is out only shout 5%. 

It is obvious that the offikhd method of distillation for total arsmiic oxide is not 
gooeraSy apphcable In the presence of nitrates, but it is unlikely that commercial 
samples of arsenate d lead or caldum will often be found in the market with snch 
quantities of tutrates as thk series of arsenates. 

H. P. Cape. — Heat is produced in the neutralisation of the hydrochbric add, and 
the time necessary for cooling may give opportunity in the official metibod for additional 
oxidation by any dtrates present. The hydrazine method is more i^easant to run. 

P. H. PohtnSon. — Titratkms on all determinations were made as soon as possible 
after the dislBiallon, udiich was about 15 minutes. After allowing to stand 24 hours, 
titrations were again made. No difierences were observed after standing 24 hours at 
about 20^*0. No trouble was exj^^aced with the hydrazine distillatbn method, and 
excellent checks were obtained in the duplicate detenninations. Since the receiving 
flasks were cooled by running water at lO^C. instead of with packed ice, it was necessary 
to exerdse care in watching that there was no loss of the copious fumes that came over 
in the offidal dbtillatbn method. This precaution was not necessary in the hydra- 
zine distillatiott method. 

R, D. ScoU. — ^The hydrazine method is evidently more satisfactory than the offidal 
method in the presence of nitrates. A slightly higher blank was noted with the hydra- 
zine method than with the offidal method. 

E. R. Tdbey, — ^The reagents submitted by the referee were used. The arsenious 
oxide was heated 5 hours at 105X. before the portbn used in standardization was 
wdghed out. From the standpoint of manipulation the hydrazine sulfate method is 
preferable. 

O. B. WirUer^^The two methods (heck very closely. The time which dapses 
between the distillation and the titration causes no change in the results by the hydra- 
zine method but gives rise to a slight loss by the official method. The hydrazine method 
requires somewhat less time for the distillatbn. 

DISCUSSION. 

7%6 most striking fact shown by the results in the table is the un- 
reliaMiity of llie official distiBation method in the presence of nitrates. 
Of 15 a^ysts partidpating in thk work, only two obtained as high 
results by official method as they obUuned by the hydrazine method. 
Two analysts obtained distillates which gave good checks wh^i titrated 
immediately, and aft^ a period of 24 hours; but the distiUates obtained 
by an other analysts gave lower results after Manding for that pmiod. 
No uniformity, howevff, is shown in tiie rate of change in the results 
on standing. Ihe loss of anode is the distilhttes vsdied mnemg ^ 
differs! analysts firom a few tenths of a p« cent to $0 |>er cent of ^ 
arsenic i«esent. In contrast to this, is the umfeum hehaviwr oi ihe 
distillates from the hydradne metlmd. 'With two excepdonsv the 
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titrationB at the end of 24 hours diecked those obtained immediately 
alter distillation, and the results not only agreed wdl among themselves, 
but they checked the results obtained by the referee using the ofiBicial 
distillation method on charges in which the nitrates wa% destroyed 
b^due the analysis was made. 

The only objection to the use of the hydrazine method is the increased 
cost of hydrazine sulfate over cuprous chloride, and this is somewhat 
offset by the saving in the quantity of hydrochloric add used. Hydra- 
zine sulfate can be made in the laboratory with very little trouble and 
expense by tiie action of sodium hypochlorite on ammonia waters 

SUGGESTIONS FOR FUTURE WORK. 

A number of insectiddes and fungiddes known by the general term of 
dusting mixtures are now on the market. These preparations vary 
considerably in their formulae, but usually consist of two or more of the 
following substances: lead arsenate, caldum arsenate, Paris green, 
Bordeaux mixture, sulfur, lime, caldum sulfate, kaolin, tobacco powder 
and nicotine. The assodation has adopted no methods for the analysis 
of these mixtures, and the referee suggests that a study be made of 
methods for this class of compounds. 

RECOMMENDATIONS. 

It is recommended — 

(1) That the mercury-thiocyanate method for zinc oxide in zinc 
arsenite as given in the referee’s report for 1921* be adopted as an official 
method. 

(2) That the method (1) for the determination of calcium oxide in 
caldum arsenate as given in the referee’s report for 1921* be adopted as 
an offidal method. 

(3) That the method (2) for the determination of caldum oxide in 
caldum arsenate as given in the referee’s report for 1921* be adopted as 
an official method. 

(4) That in the “General procedure for the analysis of a product con- 
taining arsenic, antimony, lead, copper, zinc, iron, caldum, magnesium, 
etc.’’, the method for zinc oxide as given in the referee’s report for 1921* 
be adopted as an offidal method. 

(5) That the hydrazine distillation method for the determination of 
total arsenic* be adopted as an offidal method. 
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REPORT ON SOILS. 

By W. H. MacIntire (Agricultural Experiment Station, Knoxville, 

Tenn.), Beferee. 

No particular problem has been under investigation during the past 
year. The Committee on Revision of Methods for Soil Analysis expects 
to make further report and recommendations at the next meeting of 
the association. It was, therefore, thought advisable to await such 
action before undertaking additional work under the general heading 
of “Soils”. 


REPORT ON SULFUR IN SOILS. 

By W. H. MacIntire, Associate Referee and W. M. Shaw (Agricultural 
Experiment Station, Knoxville, Tenn.). 

The work upon sulfur in ^ils during the past year has been directed 
toward the study and perfection of technique which will afford complete 
oxidation of all forms of sulfur in soils and insure complete removal of 
the oxidation products from the soil mass. Pursuing further the study 
of the digestion of soils in nitric acid, the plan has been to adapt the pro* 
cedure to charges of sufficient bulk to insure workable quantities of the 
sulfate precipitate, even from soils of very low total sulfur content. 
With this basic thought, the collaborative work was planned to determine 
(1) the length of time required for the digestion of soil with concentrated 
nitric acid; (2) the probability of occlusion of sulfates in the ammoniacal 
precipitation and reprecipitation of iron; and (3) the possible inter- 
ference of native soil barium which may be dissolved from some soils 
by the process of acid digestion. 

The following outline of procedure was sent out to those who expressed 
willingness to collaborate: 

ConcenlrcUed Nitric Acid Method of Procedure for the Determination of Total Sulfur in Soils* 

Introduce 50 grams of soil low in organic matter, or 25 grams of soil high in organic 
matter, into a 500 cc. Kjeldahl flask. Insert a small funnel in the neck of the flask. 
Add about 125 cc. of concentrated nitric acid; heat slowly and boil for 1 hour. Follow 
the same procedure in parallel, by boiling for a 2-hour period and also for 3 hours. 
Gx)l, dilute to 400 cc. and pour off the clear liquid through a BOchner funnel. Add 
250-300 cc. of hot water; agitate; throw upon Buchner and wash with hot water to a 
combined volume of 1 liter. Evaporate filtrate to dryness at a low temperature. Add 
10 cc. of concentrated hydrochloric acid and again evaporate. Repeat the addition of, 
and evaporation with, hydrochloric acid. Take up with a few drops of hydrochloric 
acid; bring into solution and precipitate iron, by addition of 1 to 1 ammonium hydroxide, 
from a volume of 400 cc. Pour onto a Biichner and wash twice. Transfer the filter to 
original beaker; dissolve; macerate the filter and again precipitate from a volume of 
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about 300 cc. and filter into original filtrate, washing to a volume of 1 liter. Acidify 
filtrate with a slight excess of hydrochloric acid; concentrate to a volume of 400 cc; 
add hot barium chloride (1+9) and agitate vigorously. Permit barium sulfate to 
stand 18 hours and filter through an acid-washed asl)estos Gooch filter. Report as 
grams of barium sulfate. 

Note. — In studying this method it would be wdl to add a amall amount of freuhly precipiltUed barium 
ttttfate to the soil pricsr to the digestion and determine the point at which it may be lost to the prooedure, 
in order to ascertain what may be expected from any barium sulfate formed during the digestion because 
of the occurrence of barium compounds native to the soil. The method should also be tested by the 
addition of known amounts of sodium, potassium, calcium and magnesium sulfates. 


COLLABORATIVE RESULTS. 

A. L. Prince, New Jersey Agricultural Experiment Station. — The in- 
fluence of length of the period of nitric acid digestion was tried out at 
this station, using a 50-gram charge of acid silt loam. The results are 
given in Table 1. 


Table 1. 

Barium sulfate determined from nUric aeid soil extract. 



1-hour digestion 

2-hour digestion 

3-hour digestion 


from 

gram 

gram 

A 

0.0802 

0.0665 

0.0750 

B 

0.0816 

0.0762 

0.0778 


Average 0.0809 

0.0714 

0.0764 


Assuming all other conditions constant, it is evident that boiling with 
nitric acid for one hour will produce a sulfate yield as great as that 
brought about by boiling for a period of 3 hours. No results were 
reported on a fortified soil. 

D. E, Bullis, Oregon Agricultural Experiment Station. — The results 
from the Oregon station as to the influence of time upon the complete- 
ness of oxidation of the soil sulfur, from a Williamette loam are given 
in Table 2. 

Table 2. 


Barium sulfate determined from nitric acid soil extract. 



1-hour digestion 

2-hour digestion 

3-hour digestion 


gram 

gram 

gram 

A 

0.0406 

0.0338 

0.0344 

B 

0.0397 

0.0355 

0.0389 


Average .... 0.0402 

0.0347 

0.0367 


Again, as in the case of the New Jersey results, the highest sulfate 
determinations were secured from the solution derived from a 1-hour 
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digesUon. These analyses were carried out by the elimination of iron 
through ammoniacal precipitation. It is quite probable that less iron 
was dissolved during the 1-hour digestion than during the digestion for 
the longer periods; and since, as will be shown by results &om the ref- 
eree’s laboratory, the amount of iron influences the extent of occlurion, 
a smaller iron occurrence in the 1-hour digestion may be responsible 
for the larger sulfate yield obtained from the solution digested for that 
period of time. 

Table 3. 


Bariam sulfakfndion reeewedfrmn (hat aided to a 25-gram charge cf toU. 



l-bour digestion 

2-hour digestion 

3-hour digestion 


A 

B 

A 

B 

A 

B 


Sram 

gram 

gram 

gram 

gram 

sram 

Soil +.0963 gm, BaS04 

0.0735 

0.0681 

0.0761 

0.0743 

0.0713 

0.0747 

Soil alone (average) . 

0.0401 

0.0401 

0.0346 

0.0346 

0.0366 

0.0366 

BaSOi recovered .... 

0.0334 

0,0280 

0.0415 

0.0397 

0.0347 

0.0381 


per eerU 

per eerU 

per cent 

per cent 

per cent 

pereerU 

Recovery 

34.7 

29.1 

43.1 

41.2 

36.0 

39.7 

Recovery calculated 
to barram in soil . . 

0.0816 

0.0684 

0.1013 

0.0969 

0.0846 

0.0934 


In Table 3 are given the results reported from the Oregon station 
relative to the carry-through of barium sulfate which may be formed 
during the acid digestion as a result of occurrences of native barium in 
soil. From additions of 0.0963 gram of freshly precipitated barium 
sulfate respective recoveries of 31.9 per cent, 42.2 per cent and 37.9 per 
cent were secured after 1-, 2-, and 3-hour digestions of soil and addi- 
tions. These respective recoveries calculate to native barium occur- 
rences of 0.0750 per cent, 0.0991 per cent and 0.0890 per cent. No 
data showing such extensive amounts of barium present in soils 
were found. The foregoing results are in harmony with those secured 
by the referee and associates and indicate that the amounts of barium 
occasionally to be found in soils would not interfere with the accuracy 
of the method, if it should prove otherwise adaptable. 

W. M. Shaw, University of Tennessee Agricultural Experiment Station . — 
Duplicate digestions were made of fairly fertQe loam soil for periods of 
1 hour, 2 hours and 3 hours, according to the outline previously given. 
Fifty-gram charges of soil alone and soil fortified with calcium sulfate 
equivalent to 0.0845 gram of barium sulfate were used in the digestions. 
Iron was eliminated through double precipitation. Ammoniacal salts 
were removed by evaporation with nitric acid and two evaporations with 
hydrochloric acid, prior to the- barium sulfate precipitation from a 
nitrate-free solution. The following results were obtained: 
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Table 4. 

Barium sulfate determined — prom per 50 grams of soU. 


1-hour digestion 2-hour digestion 3-hour digestion 


gram gram gram 

Soil only 0.0454 0.0483 0.0444 

Soil plus calcium sulfate equiva- 
lent to 0.0845 gram of barium 

sulfate 0.1079 


From these results it would appear that a 1-hour digestion period is 
as effective as one continued for two additional hours. It is also apparent 
that but 0.0625 gram of barium sulfate equivalent of the 0.0845- 
gram addition was recovered. This represents a recovery of approxi- 
mately 74 per cent of the addition. The data do not demonstrate, 
however, whether the partial recovery was due to incomplete washing 
out of sulfates from the acid insoluble residue, or to their occlusion in 
the ammoniacal precipitate of hydrated iron oxide. The results of 
experiences with the thorough washing with acid and hot water through 
the thin soil layer upon the Buchner indicated that the first assumption 
is hardly tenable. The probability of occlusion of sulfates in the hy- 
drated iron precipitate was therefore studied. Sulfates were determined 
separately in the filtrate from the first ammoniacal precipitation and 
also in the filtrates from the second and third re-precipitations. 

No variable was introduced during precipitation of barium sulfate 
because of the presence of different amounts of ammoniacal salts; each 
filtrate was freed of ammonium chloride by evaporation with nitric 
acid, nitrates being then eliminated by two evaporations with concen- 
trated hydrochloric acid, prior to the taking up with dilute hydrochloric 
acid, from which solution the sulfates were precipitated. The results 
obtained are given in Table 5. 

Table 5. 

Barium sulfate determinations upon separate filtrates from three hydrated iron precipitates* 


Soil only — 50<gram charge 

Analysis A 

Analysis B 

Average 

In first filtrate 

In second filtrate 

In third filtrate 

gram 

0.0345 

0.0106 

0.0110 

gram 

0.0325 

0.0158 

0.0065 

gram 

0.0335 

0.0132 

0.0088 

Total 

0.0561 

0.0548 

0.0555 

Soil — ^50 grams plus magnesium sulfate equiva- 
lent to 0.1300 grain of barium sulfate 

In first filtrate 

In second filtrate 

In third filtrate 

0.1057 

0.0449 

0.0248 

0.0914 

0.0565 

0.0251 

0.0986 

0.0507 

0.0250 

Total 

0.1754 

0.1730 

0.1742 
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When from the average total of 0.1742 gram of barium sulfate obtained 
from the fortified soil, is subtracted the barium sulfate average of 0.0555 
gram recovery — inclusive of the blank from the unfortified soil — 0.1187 
gram of barium sulfate is found, or a recovery of 91.3 per cent of the 
sulfate addition. Since the barium sulfate yield from the filtrate from 
the third ammoniacal precipitation is about three times that from the 
third and corresponding filtrate from the unfortified soil it would appear 
that this discrepancy is accounted for by occlusion of the sulfate in the 
mass of hydrated iron oxide thrown down the third time. In round 
numbers, the recovery from each successive filtration is about one-half 
that secured in the respective preceding filtrate, for both soil and forti- 
fied soil. The occlusion was further studied by means of a synthetic 
soil solution of the following composition per 100 cc. 


gram 

Iron and aluminium oxides 6.063 

Calcium oxide 1.250 

Magnesium oxide 1.260 

Potassium oxide 0.500 

Sodium oxide 0.500 


In using 100 cc. aliquots of this synthetic solution, to which magnesium 
sulfate was added, in equivalence to 0.1300 gram of barium sulfate, iron 
and aluminium were removed by three ammoniacal precipitations from 
the larger volume of 400 cc., rather than a volume of 200 cc., which was 
used in the previous work with the soil extractions. The sulfate determi- 
nations were made upon the combined filtrates, ammoniacal salts having 
been first eliminated. It was thought possible to decrease the occlu- 
sion to a minimum through the greater dilution. The results are given 
in Table 6. 


Table 6. 

Barium sulfate recovered from 0.1300 gram of barium sulfate equivalent of magnesium 

sulfate. 


Analysis A Analysis B Average 

gram gram gram 

Barium sulfate in aggregate of three filtrations. . 0.1088 0.1083 0.1085 

Barium sulfate in aggregate blank 0.0268 


Corrected barium sulfate recovery 0.0817 

Amount unrecovered 0.0483 


It is evident from these results that the increase in volume was not 
sufficient to eliminate extensive occlusion of sulfates by the hydrated 
oxides, even with three ammoniacal precipitations. The same number 
of ammoniacal precipitations were carried out upon another set of 
synthetic aliquots, the 100 cc. aliquot first having been made to a volume 
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of 800 cc. In this instance, the three filtrates were analyzed separately 
in duplicate. The separate sulfate determinations and totals are given 
in Table 7. 

Table 7. 

Barium sulfate recovered in each fiUrate from three eunmoniaeal precipitations. 


Analysis A Analysis B Average 


gram gram gram 

In first filtrate 0.0804 0.0830 0.0817 

In second filtrate 0.0502 0.0405 0.0453 

In third filtrate 0.0160 0.0208 0.0184 


Total 0.1466 0.1443 0.1454 


Total reagent blank 0.0268 

Total correct recovery of added barium sulfate equivalent 0.1186 

Barium sulfate equivalent of sulfates, unrecovered from three filtrates . 0.0114 


From these results it is apparent that three precipitations of iron and 
aluminium will not afford a complete yield of the added sulfates to the 
several filtrates from the masses of the hydrated oxides of the two 
elements, in the diminished concentration effected by increasing the 
volume of aliquots from 100 cc, to 800 cc. It is apparent, however, that the 
greater dilution has been effective in causing a distinct diminution in the 
amounts of sulfates occluded. 

Influence of amount of iron and aluminium upon sulfate occlusion. 

The influence of the bulk of the hydrated iron and aluminium upon 
the amounts of sulfate occluded was studied by the use of different 
aliquots of the synthetic soil solution, each made to a volume of 400 cc. 
before removal of iron and aluminium, through two precipitations by 
additions of ammonium hydroxide, with a constant addition of mag- 
nesium sulfate, equivalent to 0.1300 gram of barium sulfate, but with a 
necessarily varying reagent blank. 

Table 8. 

Barium sulfate recoveries from iron and aluminium variables and barium sulfate 

constant. 


Synthetic solution 

Analysis A 

Analysis B 

Average 

cc. 

gramt 

gram 

gram 

gram 

100 

6.063 ferric and aluminic oxide 

0.0972 

0.0910 

0.0941 

50 

3.032 ferric and aluminic oxide 

0.1173 

0.1173 

0.1173 

25 

1.516 ferric and aluminic oxide 

0.1260 

0.1248 

0.1254 


From these data it will be seen that the 100 cc. aliquot, carrying 
6.063 grams of ferric-aluminic oxides was responsible for an occlusion of 
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0.0359 gram of barium sulfate equivalent; the 50 cc. aliquot, containing 
3.032 grams of the oxides of the two elements caused an occlusion of 
0.0127 gram of barium sulfate equivalent, while the 25 cc. aliquot, 
carrying but 1.516 grams of the two oxides, induced an occlusion of only 
0.0046 gram barium sulfate equivalent. Each gram of the two oxides 
would appear to have effected occlusion of 0.0059 gram, 0.0042 gram and 
0.0030 gram, respectively, in each of the three diminishing aliquots. It 
is evident from these results that the amount of iron and aluminium 
present in a soil would have a very important bearing upon the recovery 
of sulfates from its nitric acid digestion. It is quite possible that the 
hydrated oxides of iron and aluminium may vary decidedly in their 
ability to occlude. However, the two elements occur in parallel, if in 
varying proportions, in all soils, and their properties need not be con- 
sidered separately for the purpose at hand. 

Precipitation of barium sulfate without elimination of iron and aluminium. 

It is generally recognized that the presence of ferric chloride is detri- 
mental to the determination of barium sulfate, more especially when 
the precipitate is filtered by gravity through paper. C. B. Williams* 
has shown that sulfate results are much higher when iron is eliminated 
by ammoniacal precipitation than when the precipitations are made 
without such elimination. It has not been made altogether clear whether 
the cause may be assigned to the minus error introduced by the presence 
of a double sulfate, as maintained by Talbot*, or to the solvent action 
of ferric chloride upon the barium sulfate precipitate. The difficulty 
of removing all iron from the filter was not encountered in these studies, 
since an asbestos Gooch was used for all the barium sulfate determina- 
tions, except those from the 1 liter volume. It was thought possible 
to vary the volume and temperature of the barium sulfate precipita- 
tion, in the presence of a constant amount of iron, so as to effect con- 
ditions which would permit of complete sulfate recovery without the 
interference of the ferric salts. Aliquots of 100 cc. of the synthetic 
solution carrying a barium sulfate equivalence of 0.1300 gram were 
used. The several duplicates were diluted to 250 cc. and 1000 cc. in 
the cold and barium sulfate precipitations made and permitted to stand 
for 18 hours. 

Table 9. 

Barium sulfate recovered by precipitation in the cold from dilutions of iOO cc. aliquot of 
synthetic solution, 

Analysis A Analysis B Average 
gram gram gram 

0.1632 0.1490 0.1611 

0.1241 0.1204 0.1223 


i J, Am. Chem, Soc., 1902.24:658. 

* Talbot, H. P.. QuanUtative Chemical Analysia, 1908. 


Aliquot 


100 cc. diluted to 260 cc.. 
100 cc. diluted to 1000 cc. 
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These analyses might be taken to indicate either an incomplete pre- 
cipitation from the larger volume at room temperature, or else a greater 
solvent action of the ferric and aluminic chloride in the more dilute 
solution. However, after ignition, the barium sulfate precipitate from 
the smaller volume carried much more iron than that from the larger 
volume. Again, it is quite probable that the occlusion of salts of cal- 
cium, magnesium, sodium and potassium in the barium sulfate precipi- 
tate was much greater in the case of the precipitation from' the more 
concentrated solution. 

The effect of temperature upon the precipitation was observed by 
making precipitations at room temperature and at boiling, using a 
100 cc. aliquot of the synthetic soil solution and making to a volume of 
250 cc. in each case. The results so obtained are given in Table 10. 

Table 10. 


Precipiiation of barium sulfate from constant volume of synthetic solution at room tern* 
perature and at boiling^ without removal of iron and aluminium. 


Aliquot 

Analysis A Analysis B 

Average 


gram 

gram 

gram 

100 cc. diluted to 250 cc. cold 

0.1532 

0.1490 

0.1511 

100 cc. diluted to 250 cc. hot 

0.1468 

0.1401 

0.1434 


The barium sulfate recoveries from the cold solution containing ferric 
and aluminic chlorides are appreciably heavier than those made by pre- 
cipitation at boiling temperature. The precipitates from the cold 
solution being finer than the more granular ones from the hot solution, 
it would be expected that they would occlude larger amounts of the 
alkali and alkali-earth bases. However, it was not possible to repeat 
and amplify this phase of the work. 

Repetition of nitric acid digestion of soil residues. 

After the compilation of the data obtained by collaboration, additional 
work was done relative to the influence of the period of digesting soil 
with concentrated nitric acid. In the later work the effect of repetition 
of boiling after removal of the digestant by filtration was tried instead 
of continued boiling for a longer period, as was done in the earlier work. 
After boiling for one hour the insoluble residue was thrown upon a 
Buchner and the thin layer of soil thoroughly washed with hot water. 
The residue was then returned to the Kjeldahl and the digestion, filtra- 
tion and washing repeated. Iron and aluminium were removed by four 
precipitations. The first three ammoniacal filtrates were combined and 
analyzed for sulfates. The sulfate content of the fourth filtration from 
the iron and aluminium precipitation was also determined. The data 
of Table 11 represent the determinations after application of the several 
blanks for reagent. 
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Table 11. 


Barium rulfaie determination uoon nitric acid digeetUm for one hoar and upon repdU 
tion of the digestion of insoluble residues. 



Loam soil 

Clay subsoil 


A 

B 

A 

B 

First extraction, 3 filtrates 

First extraction, 4th filtrate only 

from 

0.0577 

0.0030 

cram 

0.0655 

lost 

gram 

0.0454 

0.0032 

from 

0.0383 

0.0050 

First extraction, 4 ammoniacal filtrates 

Repetition extraction, 3 filtrates 

Repetition extraction, 4th filtrate only 

0.0607 

0.0162 

0.0003 

0.0172 

*0.0002 

0.0486 

0.0079 

0.0005 

0.0433 

0.0104 

0.0004 

Repetition extraction, 4 ammoniacal filtrates 

0.0162 

0.0172 

0.0084 

0.0108 


^Conaidered at identical >\itb reagent blank. 


The data of Table 11 demonstrate that the amounts of native sulfur 
recovered by two hours of digestion are greater than those recovered by 
a digestion of but one hour, when filtration is carried out after the first 
hour’s boiling. The repetition of digestion differs in this respect from 
the continuous boiling for the longer period. The results obtained are 
also relatively different, for continued boiling for the 2-hour and 3-hour 
periods failed to produce any greater yield of sulfates than was obtained 
in the 1-hour period. It would appear that either the extent of oxida- 
tion of sulfureous materials is greater after two hours, or else the varia- 
tion in the method of extraction is responsible fur a greater recovery 
from equal amounts of end-products. 

MISCELLANEOUS. 

Additional work was also done in an attempt to remove iron by a 
feasible procedure, other than precipitation in a gelatinous bulk charac- 
teristic of the iron 6uid aluminium precipitation. The following tech- 
nique was carried out: 

The nitric acid extract was evaporated to near dry condition, diluted, neutralized 
with ammonia and the iron precipitated by hydrogen sulfide. The sulfide was then 
quickly filtered and the ammoniacal solution containing ammonium sulfide, calcium 
sulfide, magnesium sulfide, thiosulfates and sulfates was acidified, boiled and filtered. 
The filtrate was concentrated and excess ammonium salts removed by evaporation with 
nitric add. The residue was twice taken up and evaporated with concentrated hydro- 
chloric acid and the sulfates precipitated from a dOute hydrochloric add take-up. 

The results secured were high owing to thiosulfate and some sulfate 
formations during the procedure. The method appears worthy of some 
study, however, since it may be that a small correction, secured as a 
blank, will enable the analyst to obtain results very close to the absolute. 
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The variation in the iron occurrences does not affect this method, differ- 
ing therein from the removal of that element by ammoniacal precipita- 
tion. 

It is apparent from the data submitted that the usual method of pre- 
cipitation of iron and aluminium prior to the determination of sulfates — 
ammonium chloride having been eliminated — will not permit of the 
complete recovery of sulfates present. It is, furthermore, patent that 
the proportion of iron to sulfate and the volume from which the ammo- 
niacal precipitation is made are factors of moment as vitiating influences. 
Using the figures obtained relative to the amounts of sulfates precipi- 
tated from a volume of 260 cc., as compared with those from a volume 
of 100 cc., with a constant amount of iron, it is quite possible that a 
definite concentration may obtain, at which point the absolute amount 
of barium sulfate recoverable may be precipitated. 

RECOMMENDATION. 

It is recommended that further study be made in an effort to secure a 
mode of procedure which may be used in removing all the sulfates which 
are carried by a nitric acid soil, or synthetic soil, solution. 

E, r. Wherry: May I say a word about the hydrogen ion concentra- 
tion? It is being determined more on soils than on other agricultural 
chemical products. So many methods are published that it is very 
difficult in starting out in this work to determine which method to use. 
It seems to me this association should study the subject and have a 
referee not only for soil but for all agricultural products in which it is 
expected to determine active acidity — for instance, in plant juices, 
extracts of plants and dried plant tissue and nutritive media, etc. So 
if it is in order, I should like to make a motion that this association 
appoint such a referee, namely, on the determination of active acidity 
or hydrogen ion concentration for agricultural chemical products. 

The motion was seconded and carried. 


EFFECT OF CROPPING UPON THE ACTIVE POTASH OF 

THE SOIL. 

By G. S. Fraps (Agricultural Experiment Station, College Station, 

Texas). 

The active phosphoric acid or active potash of the soil is that soluble 
in 0.2N nitric acid. A method for this determination was worked out 
by various referees of this association and incorporated in previous 
methods, but it was removed by the Committee on Revision of Methods 
of Soil Analysis. 
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It has been ^own that the potash removed by crops from soils in Texas 
pot experiments was related to the active potash of the soil* and that a 
similar relation holds for minerals containing potash and the potash 
taken from them by plants*. 

It has also been shown that the active pota^ is less after the soil has 
been cropped than before cropping*. Further study of this relation is 
reported in this paper. 


METHOD OF WORK. 

The crops were grown in pots containing 5000 grams of soil, to which 
phosphoric- acid and nitrogen were added so that the size of the crop 
would be limited by potash 6uid not by phosphoric acid or nitrogen. 
Corn and sorghum were grown, in some cases for only one year, and in 
other cases for several years in succession. The crops were harvested, 
weighed, and their potash content estimated. The estimation of the 
potash in the crops is absolutely necessary, for the reason that wide 
variations occur in the percentages of potash in plants grown on differ- 
ent soils. Some crops may contain less than one per cent of potash, 
while oth^ may contain over seven per cent. The active potash of 
the soil has a great effect upon the percentage of potash present in the 
crop, as shown in Bulletin 145. 

At the end of the experiment the soils in the pots were prepared for 
analysis, and the active potash was estimated. The decrease in active 
potash is the difference in the amount present before and after crop- 
ping. 

The soils were arremged in groups according to the potash removed 
by the crops, and the decrease of active potash tabulated and averaged. 
The average results with 409 samples are given in Table 1. 


TAB1.E 1. 


Effeet Cff cropping on active poUuh loct in the toil. 


GROUPS — POTASH RBIIOTBD 

POTASH 

IN 

CROPS 

DBCRBASB 

IN 

AcnvH 

POTASH 

DBCRBASB IN ACTIYB 

1 POTASH DIVIOBO BY 
POTASH IN CROPS 

[ 

NUMBRR OP 
SOILS 
AVBRAGKO 

ParU per miUion 

0-50 

Paris 

per million 

39 

Parts 

per million 

17 

per eeM 

43.6 

19 

61-100 

78 

30 

38.4 

59 

101-200 

148 

61 

41.2 

153 

201-300 

242 

100 

41.3 

77 

301-400 

348 j 

153 

43.7 

39 

401-600 

451 

199 

44.1 

20 

501-600 

552 

212 

38.4 

18 

601-700 

641 

195 

30.4 

15 

701-800 

741 

201 

27.1 

3 

801-900 

882 

677 

65.4 

3 

901-1000 

964 

338 

36.0 

3 
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The relation between the potash removed by the crops and the de- 
crease of potash from the soil was also studied by statistical methods. 
For this purpose a correlation table was prepared, and the factors of 
correlation were calculated. The correlation factor between potash 
removed by the crops and the active potash removed from the soil, 
R, is 0.7219=^0.0160. The nearer this factor approaches * 1, the better 
is the correlation. These figures show that there is a close relation 
between the potash removed from the soil and the decrease of active 
potash in the soil. 

The decrease of active soil potash should not equal the potash removed 
by the crops. If a soil is subjected to several successive treatments 
with 0.2N acid, the amount of potash removed becomes smaller with 
each successive extraction, but in no case does it become zero. If a 
crop removed all the active potash represented by the first extraction, 
there would still remain the amount of active potash obtainable in a 
second extraction. For this reason, the decrease of active soil potash 
could only be a fraction of the amount of potash removed by the plants, 
and the size of this fraction would vary with different soils. 

The fact that the active potash of the soil is reduced by cropping is 
further evidence of the importance of the determination of the active 
potash in the soil analysis. It has already been shown that the amount 
of potash removed by the crops is related to the active potash present 
in the soil. These two lines of experimental evidence are favorable to 
the use of the determination of active potash in the soil analysis. The 
fact that active potash is reduced by cropping should also be of import- 
ance in connection with the study of field experiments on potash, but 
the matter is badly complicated by the difficulty in securing proper 
samples of the soil cropped. It is an easy matter to secure representa- 
tive samples of soil used for experiments in pot work, but it is very diffi- 
cult to sample a field so as to represent accurately the character of the 
soil. This matter of sampling of land has not received the attention 
that it deserves. The effect of the subsoil is also difficult to allow for. 
It is probable that many results of chemical studies of field work are 
complicated and obscured through the use of samples which did not 
really represent the situation. 

CONCLUSION. 

The potash removed by crops, in pot experiments, is related to^the 
active potash of the soil; and the decrease of active soil potash is related 
to the potash removed by the crops. 
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REPORT ON FOODS AND FEEDING STUFFS. 

By J. B. Reed (Bureau of Chemistry, Washington, D. C.), Referee. 

The committee recommended that the Referee on Foods and Feeding 
Stuffs study methods for the determination of ether extract in various 
foods and feeding stuffs this year with the view to ascertaining whether 
or not the official method for the determination of ether extract* is 
applicable to all the products for which it is now being used. 

Ether extract determinations were made by the official method and 
by the C. R. Smith method* on entire wheat and the various products 
and by-products obtained in the milling of wheat into flour. The 
average results obtained by the two methods are shown in Table 1. 


Tabir 1. 

ReeuUt qf elher extract determinations comparing two methode. 


Prodact 

QfiBcial method 

C. R. Smith method 


pa- cent 

percent 

Entire wheat 

1.77 

2.33 

First break stream 

0.62 

1.09 

Second break stream 

0.71 

1.17 

First middlings stream 

0.86 

1.38 

Second middhngs stream 

0.82 

1.37 

Middlings (semolina) 

1.07 

1.65 

Bran 

2.91 

3.01 

Shorts (standard middlings) . . 

4.33 

4.51 


These results indicate that the use of the more complicated and 
expensive Smith method is not warranted in making ether extract 
determinations on bran and shorts, since the less complicated official 
method gives practically the same results. 

The collaborative work of this investigation was done by L. E. Bopst, 
asfflsted by C. E. Goodrich, both of the Bureau of Chemistry, Washing- 
ton, D. C. 

The effect of using isopropyl chloride as a solvent in place of ethyl 
ether in the official method was tried on various products with average 
results as shown in Table 2. 


Tabir 2. 

ReaulU of ether extract determinatioru with different solve nls. 


Product 

Isopropyl 

chforide 

Ethyl ether 


per cent 

per cent 

Alfalfa 

0.24 

0.19 

Ck>m meal 

0.52 

0.45 

Cottonseed meal 

7.90 

7.83 

Larro feed 

3.63 

3.70 

Linseed meal 

6.44 

6.16 


^ Atnoe. Official Agr. ChemicU, Methodt, 1920, 72, 
> J, A$$oe. OjHeiedAgr. ChemuU, 1922, 6: 61. 
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The results indicate that isopropyl chloride as an extraction reagent 
compares favorably with ethyl ether. It has advantages over ether in 
that it does not burn so rapidly and the fire risk is less. 

A study was made of the effect upon ether extract determinations of 
grinding the samples finer. Different types of samples were tried by 
the official method using the Knorr apparatus. The results are shown 
in Table 3. 

Table 3. 

Results of ether extract determinations on different type samples. 

20 mesh 40 mesh 60 mesh 


p6r tttni per emt per cent 

Bran 4.70 4.79 4.90 

Alfalfa 0.93 1.06 1.03 ' 

Com meal 4.43 4.68 4.70 

Cottonseed meal 7.83 7.93 7.92 

Larrofeed 3.71 3.83 3.93 

Linseed meal 5.95 6.14 6.69 


It would seem that the finer the sample is ground, up to the point 
where it is impracticable to grind it further, the more ether extract is 
obtained. 

The collaborative work in this investigation was done by L. E. Bopst. 

RECOMMENDATIONS. 

It is recommended — 

(1) That work on the comparison of the official method and the C. R. 
Smith method for ether extract determinations be continued next year. 

(2) That a further study be made of the effect that grinding the 
sample finer will have upon the ether extract determinations. 


REPORT ON CRUDE FIBER. 

By G. S. Fraps (Agricultural Experiment Station, College Station, 
Texas), Associate Referee. 

The associate referee sent out samples of wheat bran, cottonseed meal 
and alfalfa meal to collaborators, with the request that they test these 
samples by three methods. Method No. 1 had a first reading for adopt- 
ion as official in 1921; Method No. 2 requires boiling in a beaker and 
filtering through asbestos; and Method No. 3 should be the regular 
method used in the collaborator’s laboratory. Later on, samples of 
linen cloth and cotton filtering cloth, which had been previously digested 
with equal parts of water and per cent of caustic soda, were sent 
with the request that they be tested. The linen used is called butcher’s 
linen or dress linen, about 50 threads to the inch, and the cotton filter- 
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ing cloth was furnished by G. L. Bidwell of the Bureau of Chemistry. 

The referee received splendid cooperation, as is shown by this report. 
Especial mention should be made of the cooperation of O. L. Bidwell. 
The results of the analyses are shown in Table 1. 

REMARKS OF COLLABORATORS. 

A. L. Flenner, Maryland. — Method No. 3 differs from No. 2 in that the first fiRration 
is made on linen instead of asbestos. The linen cloth is preferred when using suction 
and the cotton without suction. When the cotton cloth is used without suction on a 
4-inch funnel, filtration is quick and the residue washes off easily. 

C. S. Caiheari, New Jersey. — ^Method No. 1 suggested by the referee was not satis- 
factory. It was impossible to get satisfactory results and doubts are felt as to the 
outcome of this method. 

TV. C. Hamner^ Dallas^ Texas. — The usual laboratory method is much more con- 
venient, quicker and less liable to error. There is too much frothing. It is difficult to 
keep the sample in the solution when the flask is used, as it is hard to shake the sample 
from the side of the flask. A tall 600 cc. beaker was used witli a 500 cc. flask for con- 
denser. 

C. E. Shepards ConnedieuL — The laboratory method differs from the official in no 
essential particular except that boiling is not done under a water-cooled condenser. 
No trouble was experienced with Method No. 2 but the filtration was slow. The 
alkali digestion gave trouble on account of violent bumping, probably due to the large 
amount of asbestos present. 

F. B. Porter, Fort Worth, Tex. — ^The laboratory uses a tafl 600 cc. beaker covered 
with a 500 cc. flask filled with water. The proposed official method is inconvenient and 
unsatisfactory on account of frothing. With a reflux condenser attached to each flask, 
it is difficult to rotate the flask and keep sample in the solution. 

J. J. Vollerison, Chicago. — ^The results by Method No. 2 varied more from the pro- 
posed official and the official method than they did from each other but this may be 
due to lack of practice in the method and not to anything fundamentally incorrect. 
The use of asbestos and a BUchner funnel is an advance over the linen filter in that the 
sample may be handled more easily and without loss. The use of Liebig condensers 
in the proposed official method requires a special set-up of apparatus and the results 
do not show an increased accuracy to justffy it. The asbestos added in the proposed 
official method is of help in filtering through linen in case of such material as cotton- 
seed meal. However, the amount used must be small to avoid filling the Gooch cruci- 
ble too full. It is suggested that the proposed official method might be used for check 
or disputed samples. In case of an ordinary analysis, the substitute method would be 
better because of the superior ease of manipulation and the sufficient accuracy of the 
results. The method used in this laboratory is the old official method. The linen 
cloth is preferred as the sample can be more easily removed, but either doth would be 
satisfactory. 

L. D. Haigh, Missouri. — ^The 7.5 cm. Btichner funnel was found to be rather large, 
as it required so much asbestos. The large amount of asbestos from two filtrations 
taxed the capacity of the ignition crucible to hold it. A BUchner funnel, 6 cm. outside 
diameter, was used. This had smaller holes than the 7.5 cm. and required much less 
asbestos. Asbestos present with the feed in the boiling process seemed to increase the 
amount of bumping. In the laboratory method the liquid was heated in a tall 800 cc. 
lipless beaker covered with a flask filled with water, filtered both times on Hnen and 
transferred to a Gooch. 
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P. S, Tilsoriy Houston^ Texas. — Methods 1 and 2 are not an improvement over the 
present official method. The sample of linen sent is admirably adapted to the pur- 
pose. 

A. J. Patten, Michigan. — In the laboratory method (No. 3) an air condenser is used 
and both liltrations made on linen. The residue is then transferred to a Gooch. 

J. L. SL John, Washington. — Our laboratory method follows the proposed official 
method; the second filtration is made on linen and then transferred to a Gooch. 

W. G. Friedemann, Oklahoma. — No saving in time is effected by No. 2 and bumping 
was also observed. In Method No. 3 we used an 800 cc. lipless beaker. 

W. F. Hand, Mississippi. — ^The cotton cloth works fairly well with ordinary feeds 
but it is very slow with cottonseed meal. The linen sent is thicker than the quality 
used in the lafx)ratory and filters more slowly, but both give results closely in accord. 

The following results were secured with the filtering medium sent: 



Cotton 

Linen 

Mississippi Unen 


per cent 

per cent 

per cent 

Molasses feed 

10.15 

10.31 

10.27 

Wheat shorts 

4.66 

4.71 

4.71 

(Cottonseed meal 

12.72 

13.28 

12.80 


J. W. Kellogg, Pennsylvania. — The linen cloth is practically equal to the one used 
here. The cotton cloth filters much faster and gives very desirable results. The 
filtration of cottonseed meal and animal by-products is especially good. 

B. J. Owen, Florida. — Both samples of cloth were used in official work for two months. 
The cotton cloth permits a more rapid filtration than the linen cloth because of its 
rougher texture and greater thickness, but the fiber clings to the cotton cloth to such 
an extent that it is difficult to separate the fiber from the cloth into the dish used for 
drying the fiber. The saiiijile of linen filters much more slowly than the linen used 
in Florida. 

J. B. Smith, Texas. — Method No. 2 is quicker and more convenient than Method 
No. 1. There seems to be no advantage in the use of asbestos with Method No. 1. 
The liquid filters quickly without it and there is less bumping. The work on Method 
No. 1 was done by the writer and that on No. 2 by Mrs. Graham, each determination 
on a different day. 

R. F. Korfhage, Minnesota. — The lalioratory method differs from the proposed 
official method in filtration on alundum <Tucibles, porosity R. A. 98, and washing with 
134 % sulfuric acid after the second filtration. An acid wash hastens the filtration of 
Ixme, tankage and meat scraps, which tend to clog the crucibles. Method No. 2 is 
very unsatisfactory because of the possibilities of loss of material although it does 
give higher results than the other methods. The cotton cloth sent is preferred as it 
filters more quickly. 

//. D. Spears, Kentucky. — Amyl alcohol was used instead of air blast to prevent 
foaming. In the laboratory method the substance is added to the acid before it is 
heated; the first filtration is made on linen in a Hirsch funnel, the second on an alundum 
crucible, and the heating is performed in beakers. The beakers and flasks are more 
efficient than the Liebig condensers and certainly more practical. Addition of asbestos 
causes bumping. The sample of cotton is the most desirable filtering cloth used. On 
a sample of wheat feed, the laboratory method gave 7.50 and 7.45 per cent; filtering 
twice through alundum, 7.80 and 7.75 per cent. 

J. D. Turner, Kentucky. — Comparisons of the cotton sent, the linen sent, and cloth 
regularly used were made on 12 regular feed samples. The results are given below. 
The two linens were about the same in texture and took the same length of time for 
filtration; the cotton was thicker and more porous and took less time for completing 
the work. 
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Cotton 

Linen 

ELentucky linen 


percent 

jMsr cetU 

percent 

Mixed feed 

5.23 

5.10 

5.05 

Mixed feed 

7.73 

7.85 

7.88 

Hog feed 

4.98 

4.93 

4.85 

Digester tankage 

1.75 

2.04 

1.85 

Poultry scratclT 

3.65 

3.40 

3.44 

Poultry chick 

2.80 

2.70 

2.85 

Cottonseed feed 

14.51 

14.72 

14.43 

Cottonseed feed 

16.83 

16.93 

16.79 

Brewers dried grains 

16.75 

17.20 

16.31 

Middlings 

5.30 

5.55 

4.48 

Dairy f^ 

13.63 

13.50 

13.55 

Laying mash 

5.80 

5.65 

5.69 


H, /?. Baker, Wyoming . — ^This station is at the altitude of 7,200 feet, which affects 
the boiling point. To study this a 500 cc. Erlenmeyer flask, containing the liquid to 
be tested, was placed under a reflux condenser, just as in the crude fiber determination. 
A thermometer was lowered through the condenser until the bull) was immersed in the 
liquid, which was then heated to boiling. 

The temperature of the sulfuric acid and caustic soda seemed to vary in proportion 
to the amount of water in the condenser at any one time. 

When the liquid boiled at a constant rate as in the crude fiber determinations, the 
temperatures noted were as follows: 

I. 25% sulfuric acid varied between 97.5®C. and 98.0®C.; 

I. 25% sodium hydroxide varied between 96.5®C. and 97.0®C.; 

Distilled water — ^no variation — ^temperature 96.0®C. 

The boiling point of distilled water — determination in the usual manner by taking 
the temperature of the vapor arising from boiling water — was found to be 92.8®C. 

The barometer reading when making these determinations was 23.285. 

From these observations of the temperatures of the boiling solutions it would seem 
that the rate of boiling will have an effect on the results obtained in crude fil)er work. 

J. M. Bartlelt, Maine . — The proposed official method does not meet with very much 
favor in this laboratory. The principal objection is the time that is required to carry 
out the filtrations with the large amount of asbestos that is proposed to use. Perhaps 
with more experience the method would meet with more favor but from the present 
amount of work done, it is not considered that the method is as accurate or convenient 
as the one now used. This consists in heating in a 500 cc. Erlenmeyer flask connected 
to a block tin condenser, filtering both times on linen and transferring to a Gooch. 

G. L. Bidwell, Wtuhinglon, D. C . — In your letter you ask for comments and sug- 
gestions. We are giving some of each with the hope that you will accept them in the 
spirit intended. 

We were surprised to find a sample of alfalfa being used in this cooperative work, 
which was so coarsely ground. We have bad difficulty in this laboratory securing 
checks on crude fiber upon straight alfalfa meal even when finely ground. This is 
due, no doubt, to the inability of the analyst to secure uniform charges, that is, charges 
containing the same amount of leaves and stems, for as you know stems run higher 
in fiber than leaves. Alfalfa ground to pass a 40-mesh sieve will give closer checks 
than the coarser material. 

We have found the use of flasks for condensers to be unsatisfactory as well as in- 
afficient; this was shown in our reports before the A. O. A. C. in 1920. 

When asbestos was used as a filtering medium an additional transfer of the sample 
was necessary; also the charge became very bulky and would barely go into a Gooch 
cnidble. 
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We do not see that the modifications suggested for trial improve the method, and 
the extra transfer certainly lengthens the time necessary for a determination. 

DISCUSSION. 

Table 1 contains the results reported by the individual laboratories. 
The average for each laboratory was used in making up the final averages. 
The proposed official method gives on an average slightly lower results 
than the method of filtration on asbestos. Eight of the 17 laboratories 
secured results within 0.3 per cent by the two methods applied to wheat 
bran, 10 on cottonseed meal and 2 on alfalfa meal. 

The difference between the maximum and minimum is practically 
the same for the proposed official method and for the varied methods 
now used in the laboratories cooperating, when applied to wheat bran 
and cottonseed meal. The difference when filtering on asbestos is 
greater than that secured by the official method with wheat bran, but 
less with cottonseed meal. The difference between maximum and mini- 
mum averages with the proposed official method is 1.30 per cent for 
wheat bran, 2.05 per cent for cottonseed meal, and 3.97 per cent for 
alfalfa meal. The alfalfa meal was not ground fine enough. These 
differences are between the averages of the different laboratories, and 
not between the maximum and minimum of separate determinations. 

Table 2 shows the distribution of the determinations with respect to 
the average for the proposed official method. The groups differ by 
0.3 per cent, the average being approximately midway the median 
group. The distribution of the determinations is better for the pro- 
posed official method, especially with wheat bran, than for the other 
methods, but the distribution still leaves much to be desired. In other 
words, the agreement between the different laboratories is not so great 
as could be desired for a new official method, although it is better than, 
with the variety of methods now in use. 

The writer is favorably disposed towards the proposed official method 
as he realizes that it is based upon a large amount of careful work by the 
previous referee. But the number of criticisms of the method and the 
wide variation in results secured from different laboratories prevent 
the writer from recommending this method for final adoption as official. 
While the proposed official method gives somewhat better results than 
the variety of methods in use in the different laboratories, these results 
leave much to be desired. It is possible that some of the differences 
will disappear with more familiarity with the method, and with the use 
of a uniform grade of filtering cloth. The method should appear so 
desirable to the various laboratories that they will be induced to adopt 
it in all essential details, for little advantage would be gained in adopt- 
ing a method to be used by one or two laboratories. 
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Table 

ReguU$ €f cooperafme 



J. J. Vollertson, Morris & Co., Chicago 


Average 

A. P. Kerr, Louisiana 

Claude H. Engle, Pennsylvania Department of 
Agriculture 


Average. 


. F. Hand, Mississippi . . . 
S. Tilson, Houston Labon 


S.Tilson, Houston Laboratories, Houston, Texas 
rcy O^Meara, Michigan 


Average. 


J. L. St. John, Washington . 


Average. 


W. G. Friedemann, Oklahoma. 


Average 

L. £. Bopst, Bureau of Chemistry, Washington, 
D. C 

Average 

C. E. Shepard, Connecticut 

F. W.Poi?er, Ft. Worth Laboratories, Ft. Worth, 

Texas 

N.|C.|Hamner, Southwestesn Laboratories, Dallas, 

Texas 

L. H. Haigh, Missouri 


Average. 


A. L. Flenner, Maryland. 


Average. 


E. R. Tobey, Maine. 


Average. 




























1923 ] 


FRAPS : REPORT ON CRUDE FIBER 


339 


1 . 


iDork an crude fiber. 


COTTON8BRD IIBAL 

ALFALFA 

1-Proposed 

2>Aab«8toa 

3>Laboratory 

l-Proposed 

2>A8bcstOB 

3>Laboratory 

Official 

Filter 

Method 

Official 

FUter 

Method 


11.20 

10.03 


34.92 

35.42 



10.32 



35.10 

11.35 


10.17 

36.05 

34.92 

35.26 

11.65 

11.85 

11.50 

35.12 

36.45 

35.00 


11.52 

10.18 

35.41 

37.26 

33.93 



9.61 

34.05 

35.83 

34.05 

10.77 

11.22 

9.90 

34.73 

36.55 

33.99 

9.80 

11.22 

11.35 

33.62 

34.84 

34.86 



9.85 


35.65 

34.35 



10.28 

35.92 

37.01 

35.82 


11.13 

10.22 

35.93 

36.18 


11.07 

11.05 

10.25 

35.92 


35.82 

11.40 

11.64 

10.44 

33.94 





10.50 

33.28 

37.47 

35.14 

11.30 

11.86 

10.47 

33.61 

37.25 

35.02 


11.41 

11.67 

38.40 

37.17 

37.79 


11.60 

11.80 

37.10 

38.90 

37.95 




37.25 



11.56 

11.46 

11.74 

37.58 

38.22 

37.87 

10.94 

11.05 


36.36 

34.42 


11.26 

11.07 


37.90 

36.37 


11.09 

11.06 


37.13 



10.59 

10.70 


34.56 

35.32 

36.13 

10.79 

10.79 


34.66 

35.25 

35.48 


11.21 


34.80 

34.97 

34.25 


11.18 


36.56 

37.56 

35.26 


11.22 


35.73 

34.69 

34.53 

11.40 

12.24 


37.02 

37.50 

36.90 

11.63 

11.87 


37.56 

39.45 


11.15 

11.63 

11.59 

36.72 

37.30 

35.56 

10.76 

10.50 

10.85 

35.15 

34.45 

33.60 




35.45 


33.50 




35.30 


33,55 

10.89 


9.46 

37.10 


36.09 

11.31 


9.74 

35.76 


35.42 

11.10 


9.60 

36.43 


35.75 
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Tabus 


ResuU* tjf eooperatwe 


ANALYST 


WHEAT BEAN 


l^Proposed 

Official 

2*Asbeetos 

Filter 

S-lAdKiratonr 

Meth^ 

Howell D. Spears, Kentucky 

8.45 

8.63 

8.23 

8.59 

8.63 

8.17 

Average 

8.52 

8.63 

8.20 

Smith & Graham, Texas 

8.69 

8.76 

8.72 

8.71 

8.64 



'I 

- 


Average 

8.72 

8.68 


Hoy F. Koifhage, Department of Agriculture, Min> 

8.39 


8.30 

nesota 

9.52 

N 

8.39 

10.12 

9.98 

8.94 

8.34 








Average 

8.27 

9.64 

8.32 

Average (of averages) 

8.19 

8.61 

8.05 

Maximum (average) 

8.87 

9.69 

9.60 

Minimum (average) 

7.57 

7.98 

7.69 

Difference, maximum and minimum 

1.30 

1.71 

1.31 

Harold R. Baker, Assistant State Chemist, Wyo- 




ming* 

9.70 

9.80 


8.59 

8.61 

G. Bitterman, Department of Agriculture, Wis- 

9.75 



consint 

9.02 

9.50 

9.81 

8.87 

9.68 


9.36 

9.04 

9.33 

Average. 

9.64 

8.97 

9.50 

W. G. Moore, Experiment Station, t Geneva, N. Y. 

8.27 

8.84 

7.10 

8.47 

8.02 

7.08 




— — 

1 

Average 

*Chrii^ to the high altitude these results are sot induded in 
tReosived too late to be inclnded in the average. 

8.37 

the averages. 

8.43 

7.09 


The crude fiber method has been termed a definitive method by the 
previous referee, meaning that the results secured depend upon the 
exact details of the method used. If such is the case, the method should 
be defined in such a way as to be convenient and easy of manipulation. 
However, the results should not differ widely from the previous method, 
and this procedure should give agreeing results in the hands of different 
analysts. For example, th«« is no more reason for taking the method 
of boiling in a flask with a Liebig condenser as the standard, than for 
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1 — Continued, 
work on crude fiber. 


COTTONBKED MEAL. 

ALFALFA 

l>Proposed 

2-ABbe8toB 

3-Laboratory 

1-Propoeed 

2-A8be8to8 

3-Laboratory 

offioial 

Filter 

Method 

Official 

Filter 

Method 

11.50 

12.23 

11.49 


35.85 

36.41 

11.80 

12.35 

11.48 


34.79 

37.05 






38.91 






38.78 

11.66 

12.29 

11.49 

36.31 

35.32 

37.79 

11.09 

11.48 


35.06 

35.56 


11.10 

11.52 


35.37 

35.74 


11.65 



35.78 

34.66 


11.26 

11.60 


35.46 

35.32 


12.67 

12.99 

11.29 

36.08 

38.60 

37.05 

10.62 

12.11 

11.28 

35.95 

38.26 

37.16 

11.27 

11.46 


36.00 

39.02 

37.83 

11.60 

12.20 


36.46 

36.86 


11.49 

12.19 

11.17 

36.30 

38.18 

37.36 

11.02 

11.31 

10.74 

35.46 

36.03 

35.60 

11.85 

12.29 

11.74 

37.68 

38.22 

37.87 

9.80 

10.60 


33.61 

34.45 

33.65 

2.05 

1.79 

2.14 

3.97 

3.77 

4.32 

13.31 


10.61 

39.67 


39.23 

13.06 


10.88 

39.45 


38.25 

12.40 

11.84 

10.59 

36.10 

36.60 

36.62 

12.01 

11.76 

10.50 

38.22 

38.22 

36.45 

12.65 

12.33 

10.68 

36.91 

36.91 

37.00 

12.36 

11.97 

10.59 

37.24 

37.24 

36.69 

10.66 

10.90 

9.65 

35.32 

32.88 

33.48 

10.72 

11.52 

9.58 

35.04 

36.82 

33.50 

10.69 

11.21 

9.56 

36.18 

34.85 

33.49 


iwlting the method of boiling in a beaker with a round condenser. One 
method might give slightly different results, but either method could be 
adopted as a standard. If more uniform results could be secured by 
one, or by the other method, it should be given the preference. 

The assay flask mentioned in the method is no longer available, and 
reference to it should be omitted. 

The cotton filtering cloth suggested by Bidwell seemed to be highly 
satisfactory, but the referee should not consider it good policy to pre- 
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Tabuc 

Deviation of averagee from average by 




WHEAT BRAR 


GROUT 

l~PropoMd 

Official 

2-Asbe8t06 

Filter 

3>Laboratonr 

Method 

-1.06 -1.95 

— 

— 

^ — 

-1.38 -1.65 

— 

— 

— 

-1.06 -1.35 

— 

— 

— 

-0.76 -1.06 

— 

— 

— 

-0.46 -0.75 

3 

— 

5 

-0.30 -0.45 

3 

2 

5 

*0.15 Method No. 1 

7 

3 

4 

H 




-fO.30 +0.45 

3 

5 

0 

+0.46 +0.75 

2 

3 

1 

+0.7>> +1.05 


3 

1 

+1.06 +1.35 


0 

— 

+1.36 +1.65 

' — 

1 


+1.66 +1.95 

— 

— 

— 

+1.96 +2.06 

— 

— 

— 

+2.06 +2.36 

— 

— 

— 

+2.36 +2.66 

— 

— 

— 


scribe a particular kind of cloth made by a particular manufacturer as 
the only kind of cloth to be used in an official method. There is no other 
way of describing such a filtering cloth. 

At the meeting last year the associate referee on crude fiber was 
requested to incorporate the variation in the method necessary for pre- 
pared mustard. A recommendation has been made with this object 
in view. 

L. E. Walter of the Wyoming station has called attention to the differ- 
ent results caused by high altitude. The lower boiling point of the 
liquid leaves a higher percentage of crude fiber. A note should be 
added to the method calling attention to this fact. 

Bone meal comes under some feeding stuff laws, which require the 
guarantee of crude fiber in it, although it should contain practically no 
crude fiber, except from contamination. The present method gives from 
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2 . 

proposed offciol method. 


COTTONSEED MEAL 

ALFALFA 

l-Proposed 

Official 

2>Asbe8tOB 

Filter 

3-Laboratory ; 
Method 

1 -Proposed 
Official 

2- Asbestos 
Filter 

3-Labaratory 

Method 



— 

— i 

2 

— 

1 

— 

— 

1 

1 

— 

1 

1 

— 

2 

0 

— 

2 

0 

1 

2 

2 

1 

0 

1 

1 

3 

2 

3 

2 

4 

3 

1 

2 

1 

2 

4 

1 

1 

1 

5 

2 

3 

4 

1 

0 

1 

1 

2 

5 

3 

4 

2 

0 

1 

— 

2 

— 

3 

1 

0 

— 

2 

— 

I 1 

2 


— 


— 

0 

0 


— 

— 

— 

1 

1 

1 

— 

— 


1 

0 

1 

0 

») 

— 

1 

— 

— 

1 

— 


4 to 6 per cent crudf) fiber, but if one-gram substance is used the amount 
of crude fiber is reduced to about 1 per cent. The quantity of sulfuric 
acid is probably not large enough to dissolve all the phosphate of lime 
from two grams. This matter is brought up for consideration with- 
out recommendation. 


RECOMMENDATIONS. 

It is recommended— 

(1) That references to the assay flask be removed from Method 
No. 1, the proposed official method. 

(2) That the paragraph concerning linen be changed as follows: 

Filtering cloth should be of such character that while filtration is rapid no solid mat- 
ter passes through. Either butcher's linen or dress linen with about 45 threads to the 
inch could be used, or No. 40 filtering cloth, made by the National Filter Cloth & Wea\ - 
ing Company, 57 Hope Street, Brooklyn, N. Y. 
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(3) That in accordance with the request of the committee on recom- 
mendations, the following description of the method for prepared mus- 
tard is offered for incorporation in the method when adopted. (It 
might be better to permit this variation to come in under the head of 
spices.) 

In prepared mustard or similar pasty material, high in fat, proceed 
as follows: 

Wdgh 10 grams of the samide and transfer to a tall 8 ounce nursing bottle with 
50 cc. of strong alcohol, stopper and shake vigorously. Add 40 cc. of ethyl ether, shake 
and let stand about 5 minutes with occasional shaking. Centrifuge and decant off the 
alcohol-ether mixture. Treat twice more with 40 cc. portions of ether, shaking, centri- 
fuging and decanting as before. Rest the bottle on its side for a short time, without 
heat, to allow the ether to evaporate. Transfer the material with sulfuric add 
and determine crude fiber by the r^ufaur method. 

If preferred, the sample may be treated with the alcohol and ether in a small beaker, 
finally transferred to a hardened 11 cm. filter paper and washed two or three times 
with ether. ^ 

(4) That the method be further studied with the view to its adoption 
on final reading as an official method. (This method was offered for 
first reading in 1921.) 

G. L. Bidwell . — I am very much interested in the results obtained. 
I hope that those who are considering the method will take into con- 
sideration the one fact that no method will give as good results when 
first tried as it will later; in other words, when the analyst is more ac- 
customed to using it. 

Concerning the cotton cloth used for filtering, we saw the advertise- 
ment of it and wrote to the firm. We selected three samples of cloth 
from the collection sent and tested them. No. 40 was the one that 
seemed to suit the best. I realize the undesirability— if you want to 
use the word — of recommending any particular fim\’s cloth. However, 
we all realize the difficulty in getting a uniform cloth. In fact I do not 
remember that I have ever seen two lots of linen exactly alike. This 
cotton cloth is made for a specific purpose and is always uniform. Ar- 
rangements may be made whereby it can always be obtained and thus 
the problem of a uniform filtering medium may be solved. 

On the question of condensers and boiling vessels, I do not tnink these 
have to be just as the original method specified. The beaker is just as 
good as the flask and any efficient condenser will do as well as the Liebig. 
Any changes along these lines will have our support. However, I 
should like to see the same types of apparatus specified for all labora- 
tories, because this is the important point. 
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REPORT ON STOCK FEED ADULTERATION. 

By H. E. Gensler (Bureau of Chemistry, Department of Agriculture, 
Harrisburg, Pa.), Associate Referee. 

The work on stock feed adulteration for this year includes a continued 
study of the method for the determination of hulls in rice bran as pro- 
posed by your former referee, B. H. Silberberg^, and also of the method 
for the determination of grit in scratch feeds and bone in meat products 
formulated by your present referee^. As these methods were recom- 
mended for furtW study, samples were prepared and sent, with instruc- 
tions, to 23 collaborators. 

It was impossible to obtain rice bran which was absolutely free from 
hulls; however, that secured contained only a trace. This material was 
used as the basis for the samples in determining the amount of rice 
huUs present. The collaborators were advised to follow the Silber- 
berg method, which requires the counting of hull particles in a 4 milli- 
gram portion of the sample, placed on a ruled slide and gently heated 
with chloral hydrate solution. Counts are made using samples which 
contain a known amount of hulls and, from the average number of 
particles observed per centum, a factor is obtained which is then used 
in computing the amount of hulls present in samples of unknown hull 
content. 

Five samples of rice bran containing various amounts of rice hulls 
were sent to the collaborators for this work. Sample No. 1 was used as 
a basis for the other four samples; therefore the collaborators were 
instructed to obtain a count which should be used as a “blank” to be 
deducted from the counts obtained in subsequent determinations. 
Samples Nos. 2 and 3 were “standards” containing 10 per cent and 15 
per cent of hulls, respectively; and Nos. 4 and 5 were “unknowns” and 
contained 8 per cent and 12 per cent, respectively. The collaborators 
were advised to familarize themselves with the appearance of rice hulls 
before making actual counts. 

The results obtained are given in Table 1. It will be noted that while 
the counts obtained vary considerably, the reports upon the unknowns 
are in close agreement. The “blank” showed counts varying from 5 to 
30 with an average count of 18 for the results of nine collaborators. 
The figures for Sample No. 2, containing 10 per cent of hulls, vary from 
60 to 131, with an average of 98; and for Sample No. 3, containing 15 
per cent of hulls, from 80 to 216, with an average of 150. In the case 
of the unknowns, counts ranging from 60 to 129 were reported for Sample 
No. 4, containing 8 per cent of hulls with an average of 87, and in the 


» J. Absoc. Ojfieial Agr. Chemists. 1921 , 5 : 77 . 
> Ibid,. 1922 , 5 : 424 . 
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case of No. 5, containing 12 per cent of hulls, the figures range from 64 
to 167, with an average of 118. 

The results reported for the percentage amount of hulls present are 
very close and in the case of Sample No. 4 are, with the exception of 
the report of Analyst No. 21, within 2.4 per cent of the amount known 
to be present. In the case of Sample No. 5, containing 12 per cent of 
hulls, percentages were reported ranging from 10 per cent to 14.1 per 
cent. All the results are within a range of 2.1 per cent. The average 
percentage of all the results on No. 4 is 9.3 and on No. 5, 11.6. 

It is interesting to note the close results obtained by Analyst No. 12; 
notwithstanding that, in submitting his report, he stated that nothing 
more than an approximation could be made because the samples were 
manufactured from a bran which contained bulls as a contamination. 
The referee considers that unless a rather large amount of hulls was 
present in the sample used as a base, his suggestion of deducting the 
count obtained upon it firom the other samples would only be in con- 
formity with a practice often adopted in chemical work where correc- 
tion factors are employed. 

Probably the most striking feature of the averages is the fact that 
the ratio between the number of particles counted to the percentage 
of hulls present in each sample is as ten to one. One might assume, 
in other words, that every ten particles would represent the presence of 
1 per cent of hulls. 

It may fairly be concluded, from the figures obtained in this year’s 
work as well as in the work previously done, that the method in question 
is very well adapted to the purpose intended and that the analyst can, 
with its use, ascertain quite accurately the amount of rice hulls present 
in a sample of rice bran. One or two rather wide variations firom the 
actual amount of hulls present have been noted, but it is believed that 
these variations are the exception rather than the rule and should not 
be considered. 

For the purpose of studying the method for the determination of 
grit in scratch feeds, devised by the referee. Samples Nos. 6 and 7, con- 
sisting of scratch feed and grit, were prepared. The results obtmned in 
last year’s work were unusually good for determinations of this charac- 
ter, but the question arose as to whether or not similar results would be 
obtained in an unground sample containing grit. One collaborator 
proposed the use of carbon tetrachlinide. Accordingly, samples were 
prepared to prove the correctness of this suggestion. Sample No. 6 
was an unground sample of scratch feed containing 10 per cent of grit. 
No. 7 consisted of a ground scratch feed to which was added 10 per cent 
of ground grit. It was the opinion of your referee that if results which 
approached 10 per cent could be obtained on both of these samples the 
method would be justified. 
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Table 2 is a condensed report of the results secured on these samples. 
Those obtained with the use of carbon tetrachloride check very closely 
the results obtained with the use of chloroform and demonstrate that 
either liquid can be used with equal advantage. Although variation 
of from 6.1 to 13.6 per cent existed in the analysis of Sample No. 6, the 
averages 9.4 per cent and 9.4 per cent correspond closely with the amount 
of grit present. The range is without a doubt due to the diflFerence in 
the sample tested rather than in a failure of the method. This opinion 
is borne out in the reports on Sample No. 7 which had a definite content 
of grit. Most of the results are within a range of 0.5 per cent of the 
correct figures with no greater difference than 1.9 per cent. It is of 
interest to note that the averages for this sample are the same as those 
for No. 6. It might be well to recall at this time that eleven analysts 
working on samples prepared similarily to Sample No. 7, and con- 
taining 1, 3.5, 5 and 8.2 per cent of grit, respectively, obtained results 
which averaged 1.6, 3.6, 4.9 and 8 per cent for the respective samples. 

It is evident that all the results secured on samples prepared to test 
this method justify its use in practical work. 

The study of the application of the method for the determination of 
hone in meat products was arranged (1) further to lest its accuracy; 
(2) to make a trial of the use of carbon tetrachloride as compared with 
chloroform; (3) to apply it to actual commercial samples; (4) to test 
its accuracy in estimating small amount of bone; and (5) to determine 
the analyst’s ability to identify tankage in meat products. 

Sample No. 8 consisted of 80 per cent of “cracklings” or “meat scrap” 
and 20 per cent of tankage. No. 9 consisted of No. 8 diluted with a 
high grade bone meal so as to contain exactly 10 per cent additional 
bone. The referee requested the collaborators to determine the amount 
of bone in both samples in order to estimate how nearly the difference 
of these two results would approach 10 per cent. Consultation of 
Table 3 will show that these figures were all very close to 10 per cent, 
only two out of eighteen showing any degree of variation. Averages of 
all results were 9.9 per cent and 10.2 per cent, using chloroform and 
carbon tetrachloride, respectively. Furthermore, it is of special interest 
to note that all analysts reported correctly the presence of tankage. 
Sample No. 10 was prepared to test the utility of the method in esti- 
mating small amounts of bone and contained only 2 per cent of bone. 
The results of work on this sample are also included in Table 3. 

Collaborator No. 9 carried on experiments to determine whether any 
bone floated off with the supernatant liquid, by analyzing the “floats” 
for phosphoric acid and found its content to be “much higher than the 
phosphoric content of meat, blood or ‘slick’ ”. Further, he reported 
that the proposed method was tried on steamed bone and the percentage 
of phosphc^ic acid in the floats was relatively high. He also called 
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attention to the fact that “sand, soil and cinders will sink and be weighed 
up with the bone”. In reference to the first statement, it is not doubted 
that his results verify a condition wnich exists. However, the results 
just noted in the tabulation indicate that this loss is not serious. As 
indicated in the method, the residue is to be examined to insure its 
being bone. This clause vdll obviate any danger that contaminating 
ingredients will be includeil in the final results. 

CONCLUSIONS. 

The results on all samples are very gratifying. The percentages 
reported in the estimation of rice hulls indicate that a method has been 
found that is workable and dependable. The same thing is true in the 
determination of grit and bone. The use of carbon tetrachloride as an 
alternative liquid is approved and your referee has deemed it advisable 
to amend his method to include its use. He also has amended the method 
to include an examination of the residue of either bone or grit for the 
presence of impurities. 

In the use of any micro-analytical method the operator must always 
bear in mind that if he can obtain a result which is a close approximation 
to correct content of ingredients, he has secured the most that can be 
expected from recourse to the use of such methods. 


Table 1. 

Determinaiion of rice hidl* in rice bran. 


OOUim ON STANDARDS 

COUNTS ON 

UNKNOWNS 


Semple 1 — ^Rice Bren 

1 Samples — 

1 Samples — 

Sample 4 — 

Sample 5^^ 


(Blank) 



8% Hulls 

12% Hulls 






per emt 


per cent 

2 

17 

91 

137 

63 

7.0 

114 

12.5 

5 

11 

79 

120 

68 

8.5 

95 

11.9 

8 

12 

101 

153 

87 

8.6 

106 

10.5 

10 

5 

80 

108 

74 

10.4 

93 

11.6 

12 

27 

128 

216 

112 

8.5 

167 

12.0 

14 


131 

204 

129 

9.6 

135 

10.1 

16 

24 

119 

203 

119 

10.0 

191 

14.1 

17 

20 

80 

no 

60 

8.0 

100 

13.0 

19 

30 

no 

165 

80 

7.3 

DEI 


21 

15 

60 

80 

80 

15.0 

64 


Average .... 

18 

98 

150 

87 

9.3 

118 

11.6 


The results obtained on all of the samples submitted to the collabora- 
tors fully justify the use and adopticm of the methods employed. 










gensler: report on stock feed adulteration 


349 


1923 ] 


Table 2. 


DefermiruUion of grit in scratch feeds. 


BAMFLB 6-'10% OF OBIT — UNQBOUND 

SAMPLE 7-10% OF OBIT — OROUND 

Analyst 

Chloroform 

Carbon 

Tetrachloride 

Chicxroform 

Carbon 

Tetrachloride 


per cent 

per cent 

per cent 

p er eenf 

2 

9.0 

9.3 

9.7 

9.8 

5 

9.9 

9.7 

9.6 

9.1 

8 

13.5 

13.6 

9.4 

9.4 

9 

6.1 


8.8 


10 

10.6 

10.4 

9.6 

9.1 

11 

8.1 

7.8 

9.3 

8.1 

14 



9.8 

9.6 

16 

11.2 


9.4 


17 

7.4 

6.7 

8.9 

10.3 

19 

9.0 

8.5 

10.4 

9.8 

21 

9.1 

8.8 

9.2 

9.3 

Average. . . 

9.4 

9.4 

9.5 

9.4 


Table 3. 

Determination of bone in meat produets. 


SAMPLE 8 — UNENOWN AMOUNT OF 
BONE — TANKAGE PRESENT 

SAMPLE 9 — NO. 8 WITH 
10% BONE ADDED 

SAMPLES 8 
AND 9 — 
DIFFERENCE 
10% 

SAMPLE 10 — MEAT 
MEAL — BONE 2 % 

Analyst 

Bone 

Tankage 

Bone 

Tankage 

Estimated 

Differonce 

Bone 

Tankage 

Chloroform 


Chloroform 

^1 

S 

1 

u 

Carbon 

Tetrachloride 

1 

1 

CJ 

Carbon 

Tetrachloride 


per 

per 


per 

per 



per 

per 

per 



cent 

ceni 


cent 

cent 




cent 

cent 


2 

42.2 

42.0 


48.5 

48.8 

Present 


iilRI 

2.2 

1.9 

Trace 

5 

42.1 

40.5 

Present 

47.4 

46.8 

Present 

EU 

Itifl 

2.1 

2.1 

None 

6 

41.2 

40.4 


47.2 

46.9 


10.1 

10.5 

2.1 

2.1 


9 

38.1 


46.1 



11.8 


2.1 



10 

38.6 

37.8 

Present 

44.3 

43.5 

Present 

9.6 

9.5 

3.9 

3.8 

None 

11 

42.9 

40.2 

Present 

49.1 

46.3 

Present 

EES 

IHQ 

2.4 

2.0 

None 

14 

42.0 



46.4 

46.3 

present 

8.6 


2.2 

2.1 

None 

16 

39.9 



45.8 



9.4 


2.0 



17 

43.4 

41.6 


49.4 

48.5 


10.3 

11,1 

2.4 

1.9 


19 

41.5 

41.0 

Present 

46.6 

45.6 

Present 

9.3 

8.7 

2.3 

2.1 

None 

21 

41.2 

39.9 

Present 

46.9 

46.5 

Present 

9.8 


1.9 

1.9 

None 

Avge. , . 

41.2 

40.4 


B 

46.6 


9.9 


2.3 

2.2 
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RECOMMENDATIONS. 

It is recommended — 

(1) That the method for the determination of rice hulls in rice bran 
as devised by B. H. Silberberg be adopted by this association as a tenta- 
tive method. 

(2) That the method for the determination of grit in scratch feeds and 
bone in meat products as devised by H. E. Gensler be adopted as a 
tentative method. 

(3) That the incoming referee proceed along the lines already fol- 
lowed, either presenting some method for the micro-analytical quanti- 
tative determination of ingredients or perhaps applying the methods 
just proposed for the determination of different ingredients, such as 
cottonseed hulls in cottonseed meal or oat hulls in oat feed. 


THE DETERMINATION OF STARCH CONTENT IN THE 
PRESENCE OF INTERFERING POLYSACCHARIDES, 

AS IN IMPURE LINSEED PRODUCTS*. 

By G. P. Walton and M. R. Coe (Bureau of Chemistry, 
Washington, D. C.). 

As indicated by the title, this study had its origin in an investigation 
of the production and handling of linseed by-products. The seed of the 
flax plant contains no starch. Therefore, any starch found in a linseed 
meal or cake is non-flax material and, in a general way, it may be con- 
sidered a rough measure of the foreign matter present. Owing to the 
presence of important quantities of mudlage, it was found to be im- 
possible to determine the starch content of linseed cake or meal by the 
official starch methods^ The linseed mucilage seriously interferes in 
two ways; (1) Moistened with water or weak alcohol it forms an im- 
pervious mixture which prevents the leaching out of sugars by these 
solvents and makes impossible the preliminary extraction required by 
the official methods; (2) the mucilage, itself a polysaccharide, yields 
dextrose on hydrolysis and hence must be eliminated before the acid 
hydrolysis, or the figures obtained for starch will be erroneously in- 
creased. 

The important facts brought out by the investigation are: (1) It is 
possible to extract the sample of linseed meal with 35 per cent alcohol 
for the elimination of sugars; (2) it was found that the mucilage could 
be coagulated and precipitated by 60 per cent alcohol and eliminated 

1 Abttraoi only; the oomi>lete paper will be publiahed in the Journal of Agricultural Research. 

s Aitoe. Official Agr. Chemicist Methods^ 1920, 95. 
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by means of filtration; and (3) it was definitely established that the 
starch conversion products obtained by properly conducted malt dias- 
tase digestion remain in solution in 60 per cent alcohol. 

In using the method, painstaking attention should be given to details, 
more particularly to those dealing with the colloidal substances involved. 
Such are the operations of gelatinizing to a smooth paste and the thorough 
discomposing of coagula and subsequent mixing. It is also highly im- 
portant to control the conditions that prevail during the dissolving and 
conversion of the starch. It has been demonstrated in the Bureau of 
Chemistry that the starch is best brought into solution by starting the 
first digestion with malt infusion at a temperature well below 55®, 
then slowly raising to 70®, and after maintaining this temperature for 
the specified time, continuing to increase the temperature to 80®. While 
the sugar-forming enzymes, e. g., the maltase, are believed to be de- 
stroyed by temperatures of 70® and above, other starch liquefying 
enzymes present in the malt infusion are more active at the higher 
temperatures, and complete solution of the starch is attained. The 
second saccharifying digestion is conducted at 55®. 

Owing to the care that must be exercised in its use, the method of 
analysis is described in far more detail than ordinarily would be justi- 
fiable. 

The method follows: 

Method for the Determination of the Content of Starch in the Presence of 
Interfering Polysaccharides. 

PREPARATION OF MALT EXTRACT. 

Select clean, new barley malt of known efficacy, and grind only as needed. Grind 
the malt well, but not so fine as greatly to retard filtration. Prepare an infusion of 
the freshly ground malt immediately before it is to be used. For every 80 cc. of the 
malt extract that will be required, digest 5 grams of the ground malt with 100 cc. of 
distilled water, at room temperature, for 2 hours. (The time of digestion may be 
shortened by use of an electric mixer. If the malt and water mixture is stirred by the 
machine for periods of 5 minutes, 3 or 4 times in the course of an hour, the extraction 
should be sufficiently complete.) Filter to obtain a clear extract. (It may be neces> 
sarv to return the first portions of the filtrate to the filter.) Mix the infusion well. 

DETERMINATION. 

(a) Preparation and extraction of Uie charge. 

Grind the material to a very fine powder and mix well. (The entire sample should 
be ground to pass freely through a sieve of not less than 40 mesh to the inch, and it is 
preferable that it be fine enough to pass a 60-mesh sieve.) 

Weigh out a definite charge of from 2 to 6 grams of the finely pulverized sample, using 
the smaller charges in the case of materials containing much gel-forming substance. 
(Charges of 4 grams for linseed meal, or 3 grams for dried apple pomace, have been 
found to be satisfactory.) The weight of starch in the charge should not exceed 1.5 
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l^ams. Trangfer to a dry filter paper held in place in a glass funnel of the usual type^ 
It is not necessary to use a hardened filter; any tight, high*grade paper, 12} or 15 cms. 
in diameter will be found satisfactory. 

Extract the charge with 5 successive portions of ethyl ether, using more than enough 
to cover the charge. Use a cover glass to retard evaporation. Alter completing the 
extraction, allow the ether to evaporate and extract with weak alcohol. The oon* 
ceotration of the alcohol may be varied to suit the material under examination. In 
the case of linseed meal it is necessary to use 35% alcohol (by volume), while for dried 
apple pomace 25% served best. Use 300 cc. of the alcohol to obtain tlie required 
thoroughness of extraction. Follow this with several filterfuls of 95% alcohol and 
finish the leaching operations with a second ether extraction. (It is desiralde at Uiis 
point to allow the charge to stand overnight so that the ether and alcohol may evapo- 
rate, since alcohol must he eliminated before starting the digestion with malt.) 

At this stage start the preparation of the malt infusion. 

A correction for the dextrose in the malt extract is obtained by conducting a con- 
trol determination (preferably in duplicate). Starting with a piece of the filter paper 
extracted with alcohol, add distilled water and carry out the control side by side with 
the actual starch determination, subjecting it to the gelatinization temperature, adding 
the same quantities of malt extract, and treating it similarly in every respect. 

\ 

(6) Gelaiinizaiion. 

To return to the primary determination, transfer the paper and charge (practically 
freed from the alcohol) to a 300 cc. Erlenmeyer flask, and mix wcdl with from 20 to 
30 cc. of distiUed water — ^macerating paper and material so as to obtain a perfectly 
smooth paste. Add 100 to 120 cc. of lx)i]ing water; mix quickly but thoroughly and, 
with constant stirring, heat the contents of the flask until boiling freely. (In the case 
of mucilaginous materials like linseed meal it is necessary to transfer the flask to a 
boiling water bath to complete the gelatinization without 8(;orching.) Gelatinize 
thoroughly without scorching or adhesion of material to the lx>ttom of the flask. The 
mixture should be smooth and free from lumps. 

(c) Malt-diastase digestion. 

Cool to 50® or below, add 20 cc. of the malt infusion to controls as well as charges, 
and place the flasks in a temperature-controlled water bath. Keeping the “mash” 
thoroughly mixed, gradually raise the temperature to 70®, taking from 20 to 30 minutes. 
Maintain at 70® for 30 minutes, stirring the mixture from time to time; then increase 
the temperature to 80® and maintain for ten minutes. Finally heat to the boiling 
point. Keep the mixtures well stirred as this is equivalent to a second gelatinization. 

Cool the contents of the flasks, and the water bath as well, to 66®. Add 20 cc. of 
the malt extract, mix weH, and maintain at 65® for 1 hour, stirring about once every 
10 minutes. At the termination of the digestion rapidly increase the temperature to 
above 80®. 

(d) Defecation with 60% alcohol 

The total volume of the hot “mash” should not exceed 200 cc. Transfer each “mash” 
to a 500 cc. volumetric flask. (A little hot water may he used for rinsing provided the 
total volume of the mixture does not exceed 200 cc. Reserve the flask for subsequent 
rinsing.) Measure out 316 cc. of 95% alcohol and add this, a little at a time, to the 
contents of the flask, with thorough shaking after each addition. As soon as enough 
alcohol has been added to coagulate colloidal matter, allow the coagulum to settle 
somewhat, and poor a little of the supernatant liquid back into the Erlenmeyer flask 
used in the digestion, thoroughly rinsing the contents into the volumetric flask. Com- 


> An ordinary paper dip serrea well to clamp the paper in place. 
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plete the addition of the 316 cc. of strong sdcohol with constant mixing, avoiding any 
loss of material and, after cooling to room temperature, adjust the volume with water 
so that the quantity of liquid is 600 cc., i. c., allow for the volume occupied by the solid 
material by adding 3 cc. of water for every 4 grams of charge present, after bringing 
the contents of the flask up to the 500 cc. mark. 

At this stage of the procedure the starch conversion products from the original 
charge should be contained in the 500 cc. of 60% alcohol. (The determination may be 
interrupted at this stage for several days, but the volume of solution would have to 
be readjusted if a change in temperature occurred.) 

Mix thoroughly, breaking up any ropy coagulum as much as possible by pouring 
back and forth from one large beaker to another. Filter through dry paper. (Test 
the solid residue for starch, either microscopically or by the iodine color test after 
elimination of alcohol and gelatinization with water. If more than the merest trace 
of starch is found, reject the entire determination.) Evaporate exactly 200 cc. of the 
filtrate on a steam bath to a volume of from 15-20 cc., or until practically all alcohol 
has been expelled. Do not allow the evaporation to proceed to dryness. 

(e) Acid Hydrolysis. 

Transfer the aqueous residue of starch conversion products to a 200 cc. volumetric 
flask with hot water, using a rubber policeman to recover all the dextrine. Allow to 
cool somewhat and complete the volume to 200 cc. Transfer the entire contents to a 
suitable digestion flask; add 20 <X5. of h>drochloric acid (sp. gr. 1.125) and connect 
with a reflux condenser. Heat in a boiling water bath for 2i hours. 

(/) Purification of Uie dextrose solution and determination of dextrose 
by copper reduction. 

Cool, and in the case of linseed meal or other material yielding solutions which at 
this stage need further purification, add not more than 1 cc. of a 10% solution of phos- 
photungstic acid in 1% hydn>chloric acid. Mix, and allow to stand at least 15 
minutes. Increase the volume with water to 250 cc. in a volumetric flask; mix well 
and filter through dry paper. Take 200 cc. of the filtrate and, while stirring, partially 
neutralize by adding 10 cc. of a heavy solution of CJiustic soda (44 grams of sodium 
hydroxide per 100 cc. of the cooled solution) and then nearly complete the neutraliza* 
tion with a little powdered sodium carlionate. (The anhydrous carbonate will be 
found preferable, as it dissolves rapidly.) Transfer to a 250 cc. flask with water, cool 
to room temperature, make up to mark, and mix well. Filter, if necessary, and de> 
termine the dextrose in a 50 cc. aliquot of the filtrate by copper reduction, employing 
the gravimetric method of either Munson and Walker*, or Allihn*. Correct the weight 
of dextrose obtained by the weight of dextrose* found for the same aliquot of the malt 
control and multiply the corrected weight of dextrase by 0.90 to obtain the weight of 
starch. (This factor 0.90 represents the theoretical ratio between starch and dex- 
trose and was used throughout this study; but it has been shown by a number of in- 
vestigators^ that the factor 0.93 more nearly represents the actual yield ^ 

Aliquois: 

Charge 
Charge 

J. Asms. Official Agr, ChemuU, MelHods, 1920. 78. 

> Ibid., 00. 

* In Uie DiaUiue Method, Aasoe. Official Agr. Chemisti, Methods, 1920, 90, the direction to **oorrect the 
weight of reduced copper*’ by that found in the malt blank is erroneous. 

* AsmK. Official Agr. Chemists, Methods, 1920, 95. 
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SUMMARY OF RESULTS. 

The following results have been obtained by this method: 

For a traced linseed cake known to contain approximately 3.3 per 
cent of nonflax matter, 1.34 per cent of starch was found; for a sample 
of prepared starch containing 87.5 per cent of starch there was found 
87.2 per cent, a recovery of 99.6 per cent; and with 3.8 grams of the 
linseed cake and 0.2 gram of the prepared starch, having a theoretical 
starch content of 5.65 per cent, there was found 5.5 per cent, a recovery 
of 97.2 per cent. With 3.5 grams of the linseed cake and 0.5 gram of 
the starch (theoretical starch content 12.11 per cent), there was found 
11.9 per cent of starch, a recovery of 98 per cent; and for a charge of 
3 grams of linseed cake and 1 gram of the starch (theoretical starch con- 
tent 22.88 per cent), there was found 22.85 per cent of starch, a recovery 
of 99.9 per cent. 

The results obtained on a few samples of dried apple by-products 
indicate that the method may be applied equally well to substances 
containing important quantities of pectin, such as dried apples and dried 
apple pomace. 

f 

READING THE FAT COLUMN IN THE BABCOCK TEST FOR 

MILK. 

By C. F. Hoyt (Dairy Laboratory, Department of Agriculture, 
Sacramento, Calif.). 

The Babcock test for the estimation of butter fat in whole milk has 
assumed a position of great importance in the dairy industry of this 
country and because of its simplicity, ease of operation and cheapness 
it fills an uncontested place. Since the test is not based on exact analy- 
tical methods, as is necessary for the separation and weighing of a pure 
chemical substance, the conception concerning it from the beginning has 
been that the details of operation should give results equivalent to those 
obtained by more rigorous analytical methods. Therefore, specifica- 
tions for the graduation of test bottles, speed of tester, time of centri- 
fuging, temperature of reading and manner of reading the meniscus 
must be made. 

The dairy industry of the country is indebted to S. M. Babcock of 
the University of Wisconsin for this test. He gave a description of his 
new centrifugal method in 1890^ and again in 1892*. He checked the 
method against the gravimetric asbestos method on 30 samples of whole 
milk and found practically exact agreement between average values. 
The maximum positive deviation from the gravimetric was 0.3 per cent 
and the maximum negative deviation was 0.2 per cent. 


1 Univ. of WiKKKDsin Agr. Ezpt. Sta. Bull. 24. 
31. 
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REVIEW OF LITERATURE. 

In the years immediately following the publication of the test various 
investigators made comparisons of values obtained by it with those 
obtained by other methods. The Connecticut Agricultural Experiment 
Stations in 1891, reported comparisons between the “standard method 
used in chemical laboratories*' and the Babcock method which showed 
an average difference of 0.01 per cent on 32 samples. The greatest 
difference in any individual case was 0.18 per cent. In six cases the 
difference exceeded 0.1 per cent; in 18 cases it was less than 0.05 per 
cent; and in 17 cases the “standard method’* gave lower, and in 15 
cases higher results than did the Babcock. No details were given as to 
the “standard method** used and very few on the Babcock. 

B. H. Hite^ in 1890, reported comparisons of the Babcock method 
with several other similar methods and with the Adams method. Three 
analyses of whole milk were given in which both the Babcock and the 
Adams methods were used. The original instructions given by Bab- 
cock were followed and the same type of centrifuge was used. It was 
stated that difficulty was encountered in obtaining fat free from 
casein and that the results differed widely from those obtained by the 
Adams method. 

E. H. Farrington®, in 1891, reported comparisons of the Babcock 
method with those of Patrick and Beimling and with the sand, asbestos 
and Adams extraction methods on 12 samples of milk and found close 
agreement. The details of operation were not given but it is to be 
presumed that Farrington followed in general the original instructions 
of Babcock and used the same type of apparatus. 

Harry SnyderS in 1891, reported comparisons between the Babcock 
method and the gravimetric asbestos method on 28 samples of milk. 
He obtained close agreement but did not give details of operation. 

John Sebelien and Kristoflfer Storen®, in 1894, reported comparisons 
of the Babcock and Adams methods on 35 samples. They apparently 
departed somewhat from the directions of Babcock and stated that 
they read the tests from “hot” water. They obtained closely agreeing 
results. 

It would appear that little work has been done on the method in 
recent years — that is since modifications have been made in the centri- 
fuge and more rigid standards for manipulation have been established. 
It is true that Julius Hortvet®, in 1917, reported the results of collabora- 
tive work on milk done by 10 different men, showing comparisons of 

* Annual Report, Connecticut Agr. Kxpt. Sta., 1891. 

* 3rd Annual Report, West Virginia Agr. Expt. Sta. 

* Univ, of Illinois Agr. Expt. Sta. Bull. 14. 

< Coraidl Univ. hm. Expt. Sta. Bull. 29. 

>CAem. 2., 1894,18: 1816. 

« J. Assoc. Offtcial Agr. ChemUtt, 1917, 2: 238. 
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results obtained with the Babcock method with those obtained by the 
Roese-Gottlieb and some other methods. The different collaborators 
were instructed to carry out the method “according to procedure com- 
monly recognized as correct” and to use an 8 per cent bottle. The 
results reported were obtained by averaging the readings to the top and 
to the bottom of the upper meniscus. Although one or two of the col- 
laborators obtained results widely at variance with those obtained by 
the Roese-Gottlieb method, an average of the results by the Babcock 
method read as indicated was 0.04 per cent lower than the average 
of the results obtained by the Roese-Gottlieb method. 

D. E. Bailey^ also reported, in 1919, a study of the Babcock test for 
butterfat in milk, giving the results of 190 comparisons involving 
1,476 tests where both the Babcock method and the gravimetric method 
were used. The average of all Babcock readings made by one individual 
was 0.076 per cent higher than the average of all gravimetric determina- 
tions. When readings of the same tests by several individuals were 
made the average became 0.060 per cent higher than the gravimetric 
determinations. Many data were presented concerning the effect of 
different factors on the appearance and the reading of the test. 

With more extended use of the test in various fields, especially for 
the purpose of providing a basis of payment for milk, the matter of 
controlling the various details of its operation so as to secure uniform 
and accurate results has been assuming increased importance. In 
California the advantage of a close adherence to uniform practice in 
relation to these details has been recognized to the extent that an elab- 
orate set of rules to cover the matter has been enacted into law. These 
rules provide exact specifications as to the construction and accuracy 
of graduation of glassware, the speed of the centrifuge, the temperature 
of reading, the point on the meniscus to which the reading is to be made 
and the keeping of records. Moreover, operators of the test are subject 
to examination and licensing. 

It is evident, however, from a reading of the original publications 
and from several specific facts that Babcock did not contemplate a 
degree of accuracy such as that required today. For example, bottles 
graduated to only 0.2 per cent instead of to 0.1 per cent were used; a 
variation in accuracy of graduation of the test bottle of as much as 
0.3 per cent in the whole length of the scale was permitted; the bottles 
were whirled five minutes, filled to the 7 per cent mark and whirled one 
minute; and the reading was made at any temperature between 110®F. 
and 150®F. No readings were made to less than 0.1 per cent. 

Changes in the form of apparatus used and in some of the details of 
conducting the test have been made since the original work on the 


J, Dairy SeUnee, 191Q, 2: 381. 
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method was done and since the various investigators reported the results 
of their findings. The first centrifugal machines used were those in 
which the bottles were inclined at an angle of about 30 degrees from the 
horizontal and they were turned by hand or driven by a belt. The 
naachines in common use today are driven by a steam turbine or by 
electricity, and the bottles lie in a horizontal position during the whirl- 
ing. The bottle required by law in California is the 8 per cent bottle 
graduated to 0.1 per cent instead of the 10 per cent bottle graduated to 
0.2 per cent, which was originally used. The standard of graduation 
requires that 13.5471 grams of clean, dry mercury shall fill the space 
equivalent to 5 per cent, instead of 13.59 grams as originally specified. 
It is definitely known that one of the principal makers of glassware in 
the country has until recent years used a standard of graduation at 
variance with that used at present; moreover it is reasonable to suppose 
that the glassware made now is much more uniform and accurate than 
it was formerly. A time of whirling somewhat different from the original 
is set in the standard method^ for conducting the test, and the tempera- 
ture of reading is more definitely fixed. 


SCOPE OF INVESTIGATION. 

In view of the changes made in the apparatus and in the directions for 
conducting the test, a further study of the percentages obtained by the 
Babcock method as compared with those obtained by other methods is 
demanded. In fact, serious question has been raised as to the complete 
accuracy of the test using the present apparatus and specifications for 
manipulation. The work reported in this paper was undertaken in 
order to obtain information on the effect of one of these specifications, 
namely, that requiring the reading of the fat column from the bottom of 
the lower meniscus to the top of the upper meniscus. 

Samples of milk were obtained, some composite and others from the 
complete milking of individual cows; all were fresh and in perfect con- 
dition. No sample was used which showed any indication of churning 
or on which the cream had risen sufficiently to become hardened. The 
percentage of fat was obtained by the following methods: Babcock; 
Roese-Gottlieb, run on the Mojonnicr apparatus; Adams paper coil; 
and asbestos gravimetric. 

The writer wishes to acknowledge encouragement and advice given 
him throughout the investigation by George P. Gray, Chief of the 
Division of Chemistry. He is also indebted to N. C. Smith, R. W. 
Newman and M. B. Kennedy for making some of the tests and assisting 
in a review of the literature and in the preparation of the manuscript. 

1 Method of the American Dairy Science Asaociation, J. Dairy Seieiux, 1922, 5: 178; it b ako true of 
the method of the Aseociation of Official Agricultural Chembts, Assoe. OjfieiaX Agr. Chemists, Methods, 
1920, 228. 
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METHODS. 

Babcock meUiod, 

The milk test bottles used were the 18-gram, 6-inch, 8% bottles graduated 
to 0.1%. They conformed to the specifications of the Association of Official 
Agricultural Chemists^ These specifications are as follows: **The total per cent 
graduation shall be 8. The total height of the bottle shall be 150-165 mm* 
inches). The capacity of the bulb up to the junction with the neck shall be not less 
than 45 cc. The graduated portion of the neck shall have a length of not less than 
63.5 mm. (2} inches) and the neck shall be cylindrical for at least 9 mm. below the 
lowest and above the highest graduation marks. The graduations shall represent 
whole per cents, halves and tenths of a per cent”. Each bottle was found to be com- 
pletely accurate for the interval between the 0 and the 4% line and for the interval 
between the 4% and the 8% line. The examination for accuracy was made by the 
official method of the Association of Official Agricultural Chemists. The bottle was 
filled with mercury to the 0 line, and 10.8377 grams of clean, dry mercury for the inter- 
val between 0 and 4% and the interval between 4% and 8% were weighed on an accu- 
rate balance The reading at the line was observed by a glass having a low magnifica- 
tion. 

The pipets used conformed to this specification of the Association of Official Agri- 
^^ultural Chemists and to the more detailed sijecifications of the Bureau of Standards* 
These specifications are as follows: 


MiUi- 

metera 

Total length of pipet not more than 330 

Outside diameter of suction tube 6-8 

Length of suction tube 130 

Outside diameter of delivery tube - 4.5-6.6 

Lmigth of delivery tube 100-120 

Distance of graduation mark above bulb 30-60 

Tolerance — 0.05 millUeters. 

Noaude straight. 


Delivery 17.6 millileters of water at 20®C. in 5 to 8 seconds. 


IfThe delivery was well within the tolerance, the variations from exact accuracy in 
millileters, being as follows: -j-O.Ol, -|-0.02, -f 0.03, -f 0.04. Nearly aU the measure- 
ments were made with pipets having a delivery which varied from exact accuracy by 
-i-0.03 or less. 

The testing was conducted according to the specifications and directions of tlie 
American Dairy Science Association* except that chemically pure sulfuric acid, specific 
gravity 1.82-1.83, instead of the commercial variety was used. The tester was of the 
24-bottle, steam-turbine. Facile type made by D. H. Burrell & Co. The diameter of 
the wheel was 20 inches. The speed was held as nearly as possible to 760 revolutions 
per minute. 

The milk was pipetted into the test bottles, and the weights were obtained and re- 
corded. Acid was added (both milk and acid being at a temperature between 60^ and 
70®F.), and the milk and acid were mixed. The bottles were whirled for 5-, 2- and 
1-minute periods, respectively, sufficient distilled water at a temperature of about 
200^F. being added after the first whirling to fill the bottle to the bottom oi the neck, 
and after the second whirling to near the top graduation. The temperatures during 
whirling were approximately as follows: 


> Ammoc. Official Aar. ChemiHf, Methods^ 1920, 227. 
< U. S. Bur. Standards Circ. 9: 7th ed. 

* J. Dairy lienee, 1022, 5: 175. 
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°F. 

Beginnuig first period 115 

End first period. 124 

Beginning second period 163 

End second i^iodl.. 140 

Beginning third period 165 

ISnd third period. 142 

The test bottles were placed in a water bath« maintained at a temperature of 135® 
to 140 ®Fm for at least 10 minutes before reading. Readings were made with a pair of 
dividers, first from the bottom of the lower meniscus to the top of the uppei meniscus 
and then from the bottom of the lower meniscus to the line of separation between the 
fat column and an overlying layer of glymol. All readings were made by two or by 
three men, and the average of these readings is reported. No reading was made on a 
fat which was not perfectly clear and free from charred and white substances. 

Hoese-GoHlieb (Mojonnier) method. 

The Roese-Grottlieb is an official method of the Association of Official Agricultural 
Chemists. It was run on the Mojonnier apparatus. A pipet holding 10 grams of 
milk was weighed on an analytical balance, the milk transferred to the extraction flask 
and the empty pipet weighed. The reagents were added in the following order: 1.5 cc. 
of ammonia; 10 cc. of 95% alcohol; 25 cc. of ethyl ether; 25 cc. of petroleum ether. 
Thorough shaking followed the addition of each reagent, the flasks being closed with 
cork stoppers which had been extracted with ether. The ether solution was separated 
from the other liquid by centrifuging for about a minute. The ether solution was 
poured into dried and weighed aluminum dishes and the extraction repealed twice, 
using 15 cc. of each of the ethers for these extractions, making 3 extractions in all. 
The ether was evaf)orated from the dishes on a hot plate, and the fat was dried on a 
hot plate in an oven at 135®C. for 5 minutes, under 29 inches of v^acuum. The dishes 
were cooled in a desiccator and weighed. Blank determinations were made using the 
same flasks, reagents and cork stoppers, and tlic results were corrected by the blank 
obtained. 

Adams paper coil method. 

Schleiciier and Schull fat-free paper was used. A pipet containing 5 grams of milk 
was weighed; the milk was spread over the paper in such a way that the borders were 
not wet by the milk and the empty pipet weighed. The paper was then set on edge 
and left at slightly above room temperature until nearly dry. It was then rolled up 
and dried in a water oven to constant weight, after which it was transferred to a Soxh- 
let apparatus and extracted for a length of time equivalent to at least 4 hours when the 
ether syphons over from the extraction tube 10 times per hour. When the syphoning 
proceeded at a lower rate than this the time of extraction was prolonged aca)rdingl> . 

Ethyl ether was used for extraction. This was first washed repeatedly with dis- 
tilled water and then allowed to stand several days, first over sticks of sodium hy- 
droxide and then over metallic sodium. The flasks were nearly freed from ether on 
a hot plate and finally dried to constant weight in a water oven. Blank determina- 
tions were made using the same fat-free paper, ether and time of extraction. Results 
were corrected by the blank obtained. 

Asbestos gravimetric method. 

About 2 grams of freshly ignited woolly asbestos were placed in a previously ignited, 
coarse, alundurn thimble, to which about 5 grams of milk, weighed from a pipet as in 
the Adams method, was transferred. It was dried to constant weight in a water oven 
and transferred to a Soxhlet apparatus with small wads of dried absorbent cx>tton 
placed over the asbestos and in front of the syphoning tube. The ether, time of ex- 
traction and drying were the same as in the Adams method. Blanks were made and 
results corrected accordingly. 
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RESULTS. 

Table 1 shows the results found by the Babcock and the Roese-Gottlicb (Mojonnier) 
methods. The averages of the percentages found are as follows; Babcock, reading to 
top of meniscus, 4.204; Babcock, reading with glymol, 4.063; Roese<-Gottlieb (Mo- 
jonnier), 4.088. Table 2 shows the results found on those samples run not only by 
the Babcock and Roese-Gottlieb (Mojonnier) methods but also by the Adams and 
asbestos methods. The average percentages are as follows: Babcock, reading to top 
of meniscus, 4.129; Babcock, reading with glymol, 3.992; Roese-Gottlieb (Mojonnier), 
4.050; Adams, 4.038; asbestos, 3.956. Table 3 shows the variations in percentages 
found by the Babcock method from those found by the Roese-Gottlieb (Mojonnier) 
method. The plus sign indicates that the percentages by the Babcock method are 
higher and the minus sign, that they are lower than the percentages found by the 
Roese-Gottlieb (Mojonnier) method. The averages of the readings to the top of the 
meniscus are 0.116 above, and of those with glymol 0.025 below, the Roese-Gottlieb 
(Mojonnier) figures. Table 4 shows the variations found on those samples run not 
only by the Babcock and Roese-Gottlieb (Mojonnier) methods but also by the Adams 
and asbestos methods. The average of the readings to the top of the meniscus is 
0.079 above the Roese-Gottlieb (Mojonnier) figures, 0.091 above the Adams and 0.173 
above the asbestos; the average of the readings with glymol is 0.058 below the Roese- 
Gottlieb (Mojonnier) figures, 0.046 b^low the Adams and 0.036 al>ove the asbestos 

Table 1. 


Percentages of fat found in milk by the Babcock and the Roese-Gottlieb (Mojonnier) methods. 


aAMPUB 

NO. 

ORAirn 

TAKEN 

BABCOCK — 
READING TO TOP 

OP MENISCUS 

RBADiNO WITH 
GLYMOL 

ROESE-GOTTLIEB 

(mojonnier) 

A 

B 

A 

B 

Avsrage 

A 

B 

Average 

A 

B 

Average 

1 

18.04 

18.00 

3.64 

3.55 

3.595 

3.50 

3.39 

3.445 

3.52 

3.52 

3.520 

2 

18.00 

18.00 

3.84 

3.84 

3.840 

3.70 

3.64 

3.670 

3.69 

3.66 

3.675 

3 

17.98 


4.71 

4.69 

4.700 

4.57 

4.60 

4.585 

3.56 

4.52 

4.540 

4 



3.60 

3.59 

3.595 

3.43 

3.43 

3.430 

3.43 

3.45 

3.440 

5 

18.04 


3.38 

3.40 

3.390 

3.23 

3.26 

3.245 

3.25 

3.24 

3.245 

6 



3.39 

3.36 

3.375 

3.23 

3.22 

3.225 

3.26 

3.22 

3.240 

12 

18.04 

18.01 

5.00 

5.02 

5.010 

4.87 

4.86 

4.865 

4.90 

4.94 

4.920 

15 

18.00 

18.01 

3.42 

3.42 

3.420 

3.32 

3.31 

3.315 

3.26 

3.28 

3.270 

16 

18.12 

18.01 

3.81 

3.79 

3.800 

3.67 

3.66 

3.665 

3.69 

3.66 

3.675 

17 

18.00 

18.01 

4.14 

4.14 

4.140 

4.05 

4.04 

4.045 

4.05 

4.06 

4.055 

19 

17.97 

17.97 

5.11 

5.11 

5.110 

4.99 

4.98 

4.985 

4.94 

4.96 

4.950 

20 

17.96 

17.97 

7,12 

7.11 

7.115 

6.98 

6.93 

6.965 

7.03 

7.05 

7.040 

21 

18.01 

18.06 

4.41 

4.42 

4.415 

4.30 

4.33 

4,315 

4.28 

4.33 

4.305 

22 

17.99 

18.00 

4.85 

4.82 

4.835 

4.69 

4.69 

4.690 

4.75 

4.79 

4.770 

23 

17.99 

17.98 

5.45 

5.43 

5.440 

5.28 

5.27 

5.275 

5.27 

5.28 

5.275 

24 

18.00 

18.00 

4.87 

4.88 

4.875 

4.73 

4.72 

4.725 

4.70 

4.63 

4.665 

25 

17.99 

18.11 

3.12 

3.13 

3.125 

3.00 

2.95 

2.975 

3.05 

3.03 

3.040 

26 

18.01 

18.01 

3.24 

3.28 

3.260 

3.11 

3.11 

3.110 

3.15 

3.15 

3.150 

27 

18.01 

18.00 

3.48 

3.43 

3.455 

3.32 

3.30 

3.310 

3.34 

3.33 

3.335 

28 

17.98 

18.04 

3.38 

3.39 

3.385 

3.22 

3.27 

3.245 

3.25 

3.25 

3.250 

29 

18.04 

18.05 

3.95 

3.93 

3.940 

3.80 

3.80 

3.800 

3.83 

3.82 

3.825 

30 

18.07 

18.06 

3.64 

3.67 

3.655 

3.50 

3.51 

3.505 

3.56 

3.53 

3.545 

31 

18.01 

18.02 

3.23 

3.21 

3.220 

3.12 

3.06 

3.090 

3.15 

3.16 

3.155 

32 

18.05 

18.02 

3.41 

3.41 

3.410 

3.24 

3.24 

3.240 

3.26 

3.28 

3.270 

33 

17.98 

18.00 

6.43 

6.43 

6.430 

6.30 

6.30 

6.300 

6.41 

6.40 

6.405 

34 

18.05 

18.02 

6.11 

6.13 

6.120 

6.00 

6.00 

6.000 

6.05 

6.05 

6.050 

35 

17.99 

18.00 

3.20 

3.15 

3.175 

3.10 

3.00 

3.050 

3.08 

3.09 

3.085 

36 

18.02 

18.03 

3.87 

3.89 

3.880 

3.72 

3.72 

3.720 

3.78 

3.78 

3.780 

Avge . . 

18.014 

18.016 



4.204 



4.063 



4.088 
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Table 2. 


Percentages of fat found in milk bv the Babcock^ Boese-Gottlieb (Mojonnkr), Adams 

ana asbestos methods. 


SAMPLE 

NO. 

GRAMS 

TAKEN 

BABCOCK — 
READING TO 
TOP OF 
MENISCUS 

READING WITH 
GLYMOL 

ROESE-GOTT* 

UEB 

(moionnier) 

ADAMS 

ASBESTOS 

A B 

A B Average 

A B Average 

A B Average 

A B Average 

A B Average 

29 

31 

33 

35 

36 

Average 

18.04 18.05 

18.01 18.02 

17.98 18.00 

17.99 18.00 

18.02 18.03 

3.95 3.03 3.94 
3.23 3.21 3.22 
6.43 6.43 6.43 
3.20 3.15 3.175 
3.87 3.89 3.88 

3.80 3.80 3.80 
3.12 3.06 3.09 
6.30 6.30 6.30 
3.10 3.00 3.05 
3.72 3.72 3.72 

3.83 3.82 3.825 
3.15 3.16 3.155 
6.41 6.40 6.405 
3.08 8.00 3.085 
3.78 3.78 3.780 

3.82 3.80 3.810 

3.11 3.00 3.100 
6.45 6.43 6.440 

3.12 8.04 3.080 
3.74 3.78 3.760 

3.72 3.72 3.720 
3.00 3.00 3.090 
6.30 6.34 6.320 
2.94 2.99 2.065 
3.68 3.60 3.685 

18.008 18.02 

4.129 

3.992 

4.050 

4.038 

3.956 


Table 3. 

Variations in percentages of fat found in milk by the Babcock method from those found by 
the Boese-Goitlieb {Mojonnier) method. 


SAMPLE NO 

READING TO TOP OF MENISCUS 

READING WITH GLYMOL 

1 

+0.075 

-0.075 

2 

+0.166 

+0.005 

3 

+0.160 

+0.045 

4 

+0.155 

-0.010 

5 

+0.145 

0.000 

6 

+0.135 

-0.015 

12 

+0,090 

-0.055 

15 

+0.150 

+0.045 

16 

+0.125 

-0.010 

17 

+0.085 

-0.010 

19 

+0.160 

+0.035 

20 

+0.075 

-0.085 

21 

+0.110 

+0.010 

22 

+0.065 

-0.080 

23 

+0.165 

0.000 

24 

+0.210 

+0.060 

26 

+0.085 

-0.065 

26 

+0.110 

-0.040 

27 

+0.120 

-0.025 

28 

+0.135 

-0.005 

29 

+0.115 

-0.025 

30 

+0.110 

i -0.040 

31 

+0.066 

1 -0.065 

32 

+0.140 

-0.030 

33 

+0.025 

1 -0.105 

34 

+0.070 

-0.050 

35 

+0.090 

-0.035 

36 

+0.100 

-0.060 

Average 

+0.116 

-0.025 

1 
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Table 4. 


Variations in percentages of fat found in milk by the Babcock method from those found by 
the Roese^Mieb (Mojonnier), Adams and asbestos methods. 


MBADING TO TOP OP llBNlSCUa 

BBADINQ WITH OLYMOL 


Roeao- 



Roeae- 



VO. 

Gottlieb 

(Mojonnier) 

Adams 

Aabestoa 

Gottlieb 

(Mojonnier) 

Adams 

Asbestos 

29 

+0.115 

+0.130 

+0.220 


■HI 


31 

+0.065 

+0.120 

+0.130 



0.000 

33 

+0.025 


+0.110 



-0.020 

35 

+0.090 

+0.095 

+0.210 



+0.085 

36 

+0.100 


+0.195 


-0.040 


Average .... 

+0.079 

+0.091 

+0.173 

-0.058 

-0.046 

+0.036 


CONCLUSIONS. 

(1) The results obtained by the Babcock method reading to the top 
of the meniscus are higher than those obtained by any of the other 
methods used in this investigation. 

(2) The results obtained by the Babcock method reading to the line 
of separation between the fat column and the overlying glymol agree 
more closely with those obtained by the other methods than do the 
results obtained by reading to the top of the upper meniscus. 

(3) It would be advantageous to read the fat column to the line of 
separation between it and an overlying layer of glymol, (1) because of 
the distinctness of the line and the ease of reading and (2) because it 
conforms with the well-established practice of reading cream samples. 

(4) The present specifications for conducting the Babcock test should 
be modified if the results here reported are confirmed by other workers 
and the writer suggests that similar work be done in laboratories in 
other parts of the country. 

The following publications are also cited for reference: 

Fifth Annual Report, Vermont State Agricultural Experiment Sta- 
tion, 1891 

Vieth, P., Fat-free paper for use in Milk Analysis. Analyst, 1891, 16: 

127. 

Liebermann, Leo and Szekely, S, Neue Methode zur Bestimmung des 
Fettgehaltes der Milch. Z. anal. Chem., 1893, 32: 168. 

Rdhrig, Annin., Verbesserter Apparat zur Milchfett-Bestimmung nach 
Gottlieb-Roese. Z. Nahr. Genussm., 1905, 9 : 531. 

Nilson, L. F., Der Lactokrit im Vergleiche mit einigen anderen Method- 
en zur Bestimmung des Milchfettes. Chem.^Zeitung., 1891, 15: 649. 

Farrington, E. H. and Woll, F. W., Testing Milk and its Products. 

Van Slyke, L. L., Modern Methods of Testing Milk and Milk Products. 

Leach, Albert E , Food Inspection and Analysis. 
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REPORT ON SACCHARINE PRODUCTS. 

By H. S. Paine (Bureau of Chemistry, Washington, D. C.), Referee. 

Owing to delay in securing the necessary collaboration and to the 
fact that reports have not been received from all the collaborators, the 
Associate Referee on Honey is unable to present a final report at this 
meeting. It is recommended that the work outlined on honey be con- 
tinued in expanded form next year. 

No report has been received from the Associate Referee on Maple 
Products. It is recommended that steps be taken to have the work 
outlined on this subject actively prosecuted next year and brought to 
a definite conclusion. 

A method which has important possibilities has recently been de- 
veloped by F. W. Reynolds of the Carbohydrate Laboratory, Bureau 
of Chemistry, for simultaneous purification and concentration of enzymes. 
This method involves the use of a collodion ultra-filter of such per- 
meability as to retain enzymes and at the same time permit the passage 
through the filter of water and various dissolved substances, including 
sugars, salts, pigments, etc. By this means, enzyme solutions can be 
washed with water on the ultra-filter until free from color, and can then 
be finally concentrated by permitting as much of the water acting as 
solvent to pass through the filter as is required in order to secure the 
desired degree of concentration. 

This method has been very successfully applied to the concentration 
and purification of the enzymes invertase and mclibiase. The latter is 
notoriously a weak enzyme, in the sense that it has heretofore been 
impossible to obtain concentrated and stable solutions of it. Never- 
theless, this enzyme has now been obtained in highly active and stable 
form, and has been successfully employed in conjunction with in- 
vertase in the analytical determination of raffinose in beet molasses, 
invertase being first employed to produce cleavage of fructose from 
raffinose, and the enzyme melibiase being then used to hydrolize the 
resulting melibiose. Quantitative enzymic hydrolysis of raffinose and 
sucrose in beet molasses has been effected in as short a period as one- 
half hour, thereby permitting rapid and accurate analytical determina- 
tion of raffinose by use of enzymes. Since beet molasses contains the 
two sugars, sucrose and raffinose, determination of these two sugars can 
be made simultaneously on the basis of the difference in change of 
polarization between two portions of a given sample, to one of which 
the enzymes invertase and melibiase have been added and to the second 
of which only the enzyme invertase has been added. 

The enzyme method for the determination of raffinose and sucrose 
has been discussed in the foregoing detail since it is believed that the 
use of a concentrated and purified solution of the enzyme maltase has 
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important possibilities in solving the problem of the accurate determina- 
tion of maltose in glucose and maltose sirups, permitting thereby the 
accurate determination of the other carbohydrate constituents. 

O. S. Keener, appointed at the last meeting as Associate Referee on 
Maltose Products, resigned last May and H. C. Gore was appointed to 
succeed him. Owing to this fact, the work on maltose products has not 
been advanced as rapidly as would otherwise have been the case. 

Adoption of the recommendations by the Associate Referee on Sugar- 
House Products is recommended. 

No report on honey was made by the associate referee. 

No report on maple products was made by the associate referee. 


REPORT ON MALTOSE PRODUCTS. 

By H. C. Gore (Bureau of Chemistry, Washington, D. C.), 
Associate Referee, 

None of the analytical methods so far proposed for the determination 
of maltose, dextrose and dextrines in products such as maltose sirup 
and glucose are sufficiently promising from the standpoint of accuracy 
and ease of manipulation to justify extended work in testing them. 

The ideal method would be one which permits selective hydrolysis 
of maltose, without at the same time causing hydrolysis of dextrines. 
Enzymes are ideal reagents for the analysis of polysaccharides. Pre- 
cise determination of maltose in mixture with dextrose and dextrines 
would apparently be possible if a sufficiently concentrated and stable 
preparation of the enzyme maltase were available. More extended 
use of enzymes such as maltase for analytical purposes would readily 
be possible if enzyme reagents of suitable character were available. 
This appears the more promising in view of the recent work of Will- 
statter^in improving existing methods for the extraction of maltase 
from yeast. 

Your associate referee has commenced work along the lines indicated, 
but since he started his investigation about the first of June, subsequent 
to the resignation of 0. S. Keener, formerly associate referee, and was 
able to devote only a portion of his time to this matter, he has not yet 
had opportunity to test thoroughly the possibilities of this method. 
It is recommended that investigation along the lines indicated be actively 
continued next year. While this proposal involves the working out of 
a new method, rather than the testing of a method already proposed, 
it is possible that the matter will lend itself to ccdlaborative effort in 
certain of its phases at least. * 


1 Z. phytiol. Chem., 1921, 111: 157. 
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THE DETERMINATION OF ASH IN CANE SIRUP AND 

MOLASSES. 

By J. F. Brewster (Louisiana Sugar Experiment Station, New Orleans, 
La.), Associate Referee on Sugar-House Products. 

The report of the previous Associate Referee on Sugar-House Products, 
F. W, ZerbanS contained results of cooperative work on determinations 
of ash in cane sirup, first molasses and final molasses. These results 
were obtained by employing the three official methods^ with slight 
modifications to ascertain (1) which of the three yields the most con- 
cordant results in the hands of different analysts, and (2) how well the 
results obtained agree. 

The tabulated results showed that agreement among different analysts 
was not nearly so good as that between duplicates of the same analyst. 
This appeared to hold for all chree methods. 

In discussing the results, Zerban pointed out that no advantage is 
gained by the use of Method II (leaching the carbonized material) over 
Method I, the direct ash method, except when necessity compels. In 
regard to Method III (sulfated ash method), it was found that the 
amount of ash increased with the quantity of sulfuric acid used and 
also that the correction factor would vary with the purity of the product 
analyzed and is evidently nearer 20 per cent than the 10 per cent recom- 
mended in the official method. Zerban’s report showed that the sul- 
fated ash method has no advantage over the direct ash method from the 
standpoint of close agreement among different analysts or from that of 
ease of manipulation, and furthermore, that the sulfated ash method 
may give results widely divergent from those obtained by the direct 
ash method. 

The present associate referee desires to report a continuation of the 
ash determination work based upon Zerban’s conclusions and recom- 
mendations^. 

Three samples of sugar-house products — one a cane sirup, one a first 
molasses and one a final molasses — were sent to each collaborating 
analyst who was requested to determine the ash in each sample by the 
three methods published in Zerban’s report and to incinerate at tem- 
peratures of 475°, 500°, 525° and 550°C., reporting the results for each 
temperature. 

The four analysts who reported results and to whom the writer desires 
to express his thanks are the following: (1) S. H. Champlin, Cape Cod 
Preserving Co., Boston, Mass.; (2) H. Z. E. Perkins, American Sugar 

^ J. A$$oe. Official Agr. Chemists, 1921, 4: 444. 

*rbid., 1916. 2: 128. 

a Ibid., 1921. 4: 451. 
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Table 1. 


CoUaboratm resalU on ike determinalion qf ash. 


Tsuraiu* 

tuhb 

|||BB9 

mmoD 

It 

MBTBOD 

2* 

UKmon 

MBTBOO 8 


Platinum 

Silioa 


hh 




Diahes 

Diahea 


Cane sirup 



®C. 

per cent 

per eeni 

per eeni 

per cent 

per eeni 

per eeni 

1 







2.43 








2.42 

2 






2.46 

2.44 







2.51 

2.45 


476 

2.26 

2.25 

2.27 

2.30 



3 

500 

2.23 

2.28 

2.13 

2.15 

2.56 



525 

2.26 

2.19 

2.08 

2.09 

2.53 



550 

2.20 

2.17 

2.04 

2.06 

2.52 




(1.98 

1.98 




2.65 


476 

i2.05 

12.01 





2.49 



12.00 






4 


(1.96 

1.76 






560 

11.99 

12.03 

1.84 

1.93 







12.04 

1.91 


1 




First molasses 


1 







5.59 

5.53 

2 






5.48 

5.42 







6.59 

5.48 


475 

4.90 

4.93 

4.95 

4.91 



3 

500 

4.90 

4.89 

4.46 

4.46 

6.72 



625 

4.76 

4.85 

4.77 


5.66 



550 

4.68 

4.71 

4.66 

wmm 

5.67 


4 







6.52 








6.45 


Final molasses. 


1 







9.02 

8.92 

2 






9.35 

9.07 







9.16 

9.10 


475 

7.96 

7.88 

7.69 




3 

500 

7.73 

7.74 

7.73 

7.77 

9.37 



525 

7.77 

7.88 

7.66 

7.67 

9.16 



550 

7.69 

7.39 

7.61 


9.23 


4 

475 

7.24 

7.22 




8^7 



7.25 

7.26 

1 




9.28 


* Without ammcnuam cwrbonate. 
tWitb ammonium carbonate. 
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Refining Co., New Orleans, La.; (3) W. G. Raines, Jr., Louisiana Sugar 
Experiment Station, New Orleans, La.; (4) G. F. Snyder, Bureau of 
Standards, Washington, D. C. 

The results are given in Table 1. 

DISCUSSION. 

It is seen at once that very good agreement occurs in the results of 
Method III reported by all the analysts, regardless of whether platinum 
or silica dishes had been used. The average sulfate ash in the sirup was 
2.49 per cent; the lowest was 2.42 and the highest, 2.56. In the sample 
of first molasses the average is 5.55 per cent, with lowest and highest 
5.41 and 5.67 per cent, respectively. In the sample of final molasses 
the average is 9.17 per cent, with lowest 8.92 per cent and highest 9.37 
per cent. It happens that the lowest results were obtained with silica 
dishes and the highest when platinum dishes were used. The results of 
Analyst 2, who determined the ash by the sulfate method in both plati- 
num and silica dishes, show in all cases that the figures are slightly 
low'er when silica dishes were used. The differences in most cases may 
be only slight, but it seems advisable to recommend the use of platinum 
dishes. 

Although very concordant results were obtained by the four analysts 
reporting at this time upon sulfated ash, such was not the case in the 
last report by Zerban^; in his report the disagreement among ten analysts 
was much greater, the maximum variation ranging from 0.35 per cent 
in cane sirup to 0.62 per cent in final molasses where the same amount 
of sulfuric acid had been used in ashing. It would not, therefore, appear 
justifiable to recommend exclusive employment of the sulfate method on 
the basis of satisfactory agreement among four analysts when such dis- 
parity had appeared among the results of ten. 

Referring to the results for Methods I and II it is found that increasing 
the temperature at which the material is ashed shows a tendency to 
lower the results. This is readily noted by reading vertically down the 
columns of the table for Methods I and II, especially in the more con- 
centrated products, while with cane sirup, using Method I, practically 
no differences are observed between temperatures of 475® and 550°C. 
For cane sirup, results for direct ash, using Method I, were reported only 
by Analysts 3 and 4. Each analyst was able to check his own results 
closely. However, there is a considerable disagreement between the 
results of the two analysts, the average for one being 2.19 per cent, for 
the other 1.97 per cent. These discrepancies are not likely to be due. 
to differences in temperature. 

The effects of higher ashing temperatures than those usually recom- 
mended are to be observed by reference to Table 1, Methods I and II, 


1 J. Amoc. Official Agr. Chemicis, 1921, 4 : 447. 
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where results for the more concentrated substances are shown. Even 
here the decrease in ash does not vary uniformly with increase of tem- 
perature. The results reported by Analyst 3 were obtained by use of 
a gas-heated muf&e furnace; those of Analyst 4, with an electric furnace. 
It is well known that by use of an electric furnace of the type employed 
for ash determinations an oxidizing atmosphere is readily obtained, 
whereas with a gas-heated muffle — usually made of porous material and 
surrounded by combustion gases — the supply of air may be insufficient 
for complete oxidaton of the carbon formed although no unbumed 
carbon may be detected by casual inspection of the ash. The dis- 
crepancies in the results cited may, therefore, be due to the use of two 
different heating devices and the consequent differences in air supply. 
The latter should be sufficient, particularly toward the end of the ashing, 
to insure complete removal of carbon. To this end a carefully con- 
trolled electric furnace is to be recommended. 

Since ashing at the lowej temperatures requires practically no more 
time than at the higher temperatures, the lower temperatures, 476® to 
500®C., are to be recommended. What may be called incipient red 
begins at 475®C.; at 500°C. a distant dull red is attained. With an 
adequate air supply, ashing takes place rapidly at these temperatures. 

If the results in Table 1 for direct and carbonated ash by Methods I 
and II are compared it would appear that no advantage is to be gained 
in an attempt to convert alkali earths to carbonates. The differences 
are negligible and seem just as likely to be lower after treatment with 
ammonium carbonate. In fact, in only 15 out of 33 cases is the car- 
bonated ash higher, and then the differences are only slight. 

In connection with the direct determination of ash in sugar-house 
products the paper by W. L. 0. Whaley, read at this meeting, (page 370) 
demonstrates certain advantages in using nickel instead of platinum or 
silica dishes for the incineration. 

Not only are the results concordant, but the ashing takes place more 
quickly than in platinum or silica dishes, and nickel has the obvious 
advantage of lower cost. 

Returning to the subject of sulfated ash (Method III) it appears that 
the temperature of ashing makes practically no difference in the results 
unless, perhaps, when silica dishes are used. The presence of sulfuric 
acid may be counted upon to assist in the oxidation of carbon. How- 
ever, the question of the proper conversion factor of sulfated ash to true 
ash must remain unanswered, so far as the present results are concerned. 

The average results obtained by Methods I and II and those by 
Method III are shown in Table 2, with the factor for ascertaining the 
amount to be deducted from sulfated ash to convert the latter to true ash. 

The variation in the conversion factor for the different products is 
seen at once by reference to Column 4 of Table 2 and, also confirming 
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Tablb 2. 

Average remUs of determirmUon of ash. 


phoduct 

MKTHOD8 

I— II 

METHOD 

III 

FACTOR FOR 

CONVERTINO 

SULFATE ASH 

TO TRUE ASH 

FACTOBB 

REPORTED BY 

XBRBAN 


per cent 

per cent 

per cent 

per cent 

Sirup 

2.09 

2.49 

16.06 


First molasses 

4.77 

5.55 

14.05 

17.6 

Final molasses 

7.47 

9.17 

18.54 

18.9 


the results reported by Zerban and others, it is seen to be much higher 
than the 10 per cent recommended in the official method. For sulfated 
ash where 0.5 cc. sulfuric acid had been used, the factors 16.06 for sirup 
and 18.54 for final molasses agree fairly well with those reported by 
Zerban, which were 16.6 and 18.9, respectively, while for the first mo- 
lasses the factor given is 14.05 and that of Zerban is 17.6. 

Although the results for sulfated ash given in this report show satis- 
factory agreement, it can not be argued, in view of the discrepancies 
reported by Zerban, that the sulfated ash method has any advantages 
over the direct ash method, particularly when the former is known to 
give results which may be widely at variance with the true ash content 
of the material analyzed. 

RECOMMENDATIONS. 

It is recommended — 

(1) That Method I be given official preference for the determination 
of ash in cane sirups and molasses; and that Method II be used only 
when it is found impossible to get a carbon free ash by the shorter method. 

(2) That Method III, the sulfated ash method, be discontinued as 
an official method. 

Suggested Cooperative Work upon Sugar-House Products. 

Our present methods for the determination of total solids in sugar- 
house products may be grouped under three heads, namely, drying 
methods, aerometrio methods and methods employing the pycnometer. 
No doubt all these methods should be compared particularly with a 
view to establishing their reliability when applied to the analysis of 
the more concentrated products such as sirups, massecuites and mo- 
lasses. To that end it is recommended that cooperative work be under- 
taken to compare the following methods: 

L Drying upon pumice stone. 

2. Drying upon sand. 

3. By means of the Spencer oven. 

4. By means of a pycnometer — Walker, Newkirk (with Newkirk’s 
method) or other type. 
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THE USE OF NICKEL DISHES FOR ASHING SACCHARINE 

PRODUCTS. 

By W. L. O. Whaley (Penick and Ford Laboratories, New Orleans, La.). 

This investigation of the possibility of using nickel instead of plati- 
num dishes for the ashing of saccharine products was undertaken pri- 
marily for the purpose of eliminating, if possible, the inconvenience and 
financial loss caused by occasional thefts of platinum which sometimes 
occur in spite of the constant vigilance which our own, in common with 
other laboratories, have to exercise to guard against such thefts. The 
results obtained are so satisfactory and of such general interest that it 
seems desirable to make them public. 

A brief review of the subject of the estimation of ash in saccharine 
products reduces the choice Really to two methods*: direct incineration 
and ignition with sulfuric acid. 

In the direct incineration method the material, either with or vrithout 
the addition of olive oil or water at some stage of the process, is directly 
ignited. In the other method the material after being subjected to 
preliminary charring with concentrated sulfuric acid is ignited and the 
residue weighed, after which an arbitrary correction to compensate for 
the conversion of chlorides, carbonates and other salts to sulfate is 
applied. Almost any text containing chemical methods for the analysis 
of saccharine products gives these two methods for the determination 
of ash, and generally 10 per cent is reconunended as the correction to 
be applied to the sulfated ash. It has been shown conclusively by 
Zerban* tuid others that in most cases this 10 per cent deduction 
factor leads to incorrect results. If the varied composition of the 
different saccharine products on which an ash determination is made is 
taken into consideration it is not to be expected that a method which 
involves the use of any arbitrary correction of this kind will prove to 
be satisfactory. The work in our laboratories includes the examina- 
tion of a great variety of saccharine products, differing in composition 
as much, for example, as a mixture of corn sirup with standard granu- 
lated sugar, with less than 0.25 per cent of ash, and the heaviest final or 
“black strap” molasses, with more than 10 per cent of ash. Any method 
of ashing used for products of every gradation in composition between 
these extreme types must be one that will give reasonably accurate 
results with any of these products. The sulfated ash method, in the 
opinion of the writer, does not meet this requirement and for that reason 
was not given further conrideration. 

1 A$8oe. Official Aar. ChemiaU. Afeihoda, 1920, 105; Browne, Handbook of Sufar Analyaia, 1917, 495* 

* J. Aaaoe. Official Agr. Chamlaia, 1921, 4: 444. 
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AVAILABLE DISH MATERIAL. 

None of the various alloys used as platinum substitutes has proved 
very durable under constant use. The first sign of deterioration is 
usually the appearance of a speck; next an incrustation around this 
spot is seen and finally a pit is formed, in appearance something like a 
spring in a limestone country with a deposit of calcite built up around 
it. Alloy dishes require as much care as is given to platinum, and, 
unlike platinum, the damaged alloys have no market value. Conse- 
quently alloy dishes are very expensive when their durability is taken 
into consideration. 

Silica dishes may be used for sulfated ash work but in ash determina- 
tions by the direct ignition method the silica is attacked by the alkaline 
constituents of the ash with liberation of carbon dioxide and consequent 
loss in weight of ash and progressive loss in weight of the dish. 

Since nickel as well as silver dishes are used successfully in alkali 
fusions the recommendation to investigate the utility of nickel was 
accepted, and one dozen nickel dishes were obtained for this purpose. 

EXPERIMENTAL 

The new dishes were flat-bottomed, 5 cm. in diameter and 1,9 cm. in 
height, polished, and had a pure white metallic luster. They were 
given identifying marks and subjected to a preliminary heating. Iri- 
descent colors appeared at once, but after heating for about 2 hours, 
cooling and desiccating, the dishes had the usual dull yellowish-gray 
appearance of used nickel ware. This coloring, followed by the change 
in appearance, did not look promising, but after the dishes were weighed, 
and the weights recorded, samples were weighed into them and ashed. 
Sittce the first ash results appeared concordant for the products used 
the use of the nickel dishes was continued, although at no time was the 
weight of any dish compared with its original weight until the labora- 
tory sample numbers showed that 535 ash determinations had been 
made. In all these determinations a Hoskins Replaceable Unit Muffle 
Furnace was used for the final incineration. This furnace had been 
standardized previously by marking the positions of the rheostat lever 
when the furnace had attained and was maintaining a temperature of 
427^C. (SOO^F.), 482®C. (900°F.), and 649°C. (1200®F.,) as indicated by 
a thermocouple pyrometer. Instead of the few drops of the less vis- 
cous olive oil usually recommended, a small piece of paraffin the size 
of a match head was added to the material being ashed. The paraffin 
does not spatter with products having an excessive moisture content, as 
does the oil, and is equally efficient for reducing frothing. After the 
paraffin was added, the samples were heated gently by applying a flame 
from above until the product was charred. This usually required less 
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than a minute. The dishes were then placed in the muffle furnace with 
the door left open to permit free access of air. 

The ashes were burned at temperatures varying from 427*^!]!. to 482°C., 
except occasionally with low grade products the temperature was raised 
to 538°C. (1000°F.). On two occasions the muffle door was inadvert- 
ently left closed and the temperature rose to nearly 1093°C. (2000°F.), 
fusing the ash. On these occasions the dishes were washed with a warm, 
dilute solution of sulfuric acid (1 volume of acid, sp. gr. 1.84, and 9 
volumes of water), and again heated to 649°C. before being used again. 

After 535 ash determinations had been made in these 12 nickel dishes 
the dishes were cleaned with the dilute sulfuric acid previously men- 
tioned, heated at 649‘’C., desiccated and weighed. The appearance of 
the dishes remained the same as after the first heating to which they 
were subjected before being used. Since all the dishes had been used 
to approximately the same extent, it is safe to assume that at least 40 
ash determinations had been, made in each. Data showing the loss in 
weight of the dishes and the calculated effect of this upon the ash de- 
terminations are given in tabular form below. Column 1 of the table 
shows the identifying marks on the dishes; Column 2, the initial weights 
of the dishes after the preliminary heating; Column 3, the weights after 
at least 40 ash determinations had been made in each; Column 4, the 
difference in milligrams between these weights; and Column 5, this 
difference expressed in percentage of the original weight. In Column 6 
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IB given, in milligrams, the average change in weight per determination, 
on the assumption that the dish had been used for 40 determinations. 
The dishes were of such size that with corn sirup which intumesces 
violently one gram is the maximum weight that can be burned safely 
while with a final molasses six grams may be used. Columns 7 and 8 
of the table give the percentages of a G-gram charge and a l-gram charge, 
respectively, which this average change in the weight of the dish rep- 
resents. 

DISCUSSION. 

It was observed at once when the use of these nickel dishes was begun 
that the time required to burn the charge completely to a gray ash was 
very short. Only 15 to 20 minutes was required for a high-grade mo- 
lasses or sirup. On four different occasions the same charge of the same 
product was ashed in platinum dishes in the same muffle and at the 
same time. The difference in the ash results was in no case as great as 
0.1 per cent and the time required for complete incineration in platinum 
was sometimes twice as long as that necessary for complete incineration 
in the nickel dishes. 

It was thought that the rapidity with which the sample burned in 
the nickel dishes might be caused by the catalytic action of oxides of 
nickel formed but the appearance of the dishes at the conclusion of the 
tests and the slight losses in weight shown do not seem to justify this 
assumption since no material oxidation of the nickel could have occurred. 

The results here reported appear to show that nickel dishes can be 
used with entire satisfaction for the direct ignition of saccharine products 
in control work. The accuracy of the results is comparable with that 
obtainable when platinum dishes are used, and the initial cost is only 
about 2 per cent of that of platinum. Nickel dishes are far superior to 
dishes made of fused silica for work of this kind and cost only about 
two-thirds as much. 
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Committee on resolutions: B. B. Ross of Alabama, H. B. McDonnell 
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FIRST DAY. 


WEDNESDAY— AFTERNOON SESSION. 

REPORT ON FERTILIZERS. 

By R. N. Brackett (Clemson Agricultural College, Clemsori College, 

S. C.), Referee. 

J. M, Bartlett, Orono, Maine, was designated as Associate Referee on 
Boric Acid in Fertilizers and Fertilizer Materials by the Committee on 
Recommendations of Referees. As W. H. Ross had been actively and 
efficiently working on one phase of this problem, your referee took the 
liberty, by the authority he supposed was vested in the general referee, 
to add him as an associate referee to cooperate with Bartlett, which 
arrangement was accepted. 

With regard to the recommendation of the Associate Referee on the 
Preparation of Ammonium Citrate Solution the committee strongly 
commended the work done but stated that objections to the final adop- 
tion of the proposed method as the exclusive official method had been pre- 
sented to the committee by several members of the association, it being 
contended, among other objections, that the working details of the 
method are not sufficiently definite and explicit in certain particulars, 
and that it is essential that more definite detailed directions be given 
before final adoption of the method as official. 

It may also be said that inasmuch as C. S. Robinson had done much 
excellent work on the problem of the availability of nitrogen, your 
referee took the liberty to request that he act as Associate Referee on 
the Availability of Organic Nitrogen and make such recommendations 
as seemed to him desirable to modify the present methods of the asso- 
ciation and suggest a statement as to limits of accuracy. This work 
will be necessary for incorporation in the revised edition of the Methods 
of Analysis. 

As it seemed to be the general opinion of the members of the asso- 
ciation at the last meeting that a considerable amount of work had 
already been done by and presented to the association, the Associate 
Referee on Potash has prepared a paper which will be presented as a 
part of his report, setting forth the present status of the question raised 
by H. C. Moore, as to the strength of alcohol to be used in washing the 
precipitate in the Lindo-Gladding method. This preliminary review 
appeared to be highly desirable, if not absolutely necessary, before 
actually taking up the problem and sending out samples for collaborative 
work, especially when most laboratories have been working short-handed 
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and can ill afford to undertake any additional burdens unless they are 
shown to be really worth while. 

After carefully studying the method offered by Elmer Sherrill, the 
associate referee concluded that this method, whil^ no doubt useful as a 
factory control method, was not suitable as an official method. There- 
fore no collaborative work was advised. Your referee concurs. 

You are no doubt aware that F. B. Carpenter presented a paper^ 
before the Fertilizer Division of the American Chemical Society at the 
Pittsburgh meeting in September, again raising the question as to the 
failure of the Lindo-Gladding method to show all the potash in certain 
mixed fertilizers, and suggesting that this association again take up this 
question and endeavor to make such modifications of the Lindo-Gladding 
method as may be necessary to perfect it in this respect. The associate 
referee has considered this paper in his report. 

In a letter received from A. G. McCall, under date of April 8, the 
Associate Referee on Potasl\ Availability recommends that he be re- 
lieved from duty, inasmuch as the potash situation does not seem to 
warrant any further work on this subject. 

Your referee received, through R. W. Balcom, a letter from the United 
Chemical and Organic Products Co., asking whether public chemists 
could properly use a 1-gram charge in determining the insoluble in 
“precipitated pure bone”. A negative reply was given as the recom- 
mendation had been read only once, and the method was not, therefore, 
official. 

The following matters have also been brought to the attention of the 
referee: 

Insoluble phosphoric acid . — The importance of strictly following the 
directions given in the official method for washing the fertilizer before 
treating with ammonium citrate solution by H. C. Moore, Armour 
Fertilizer Works, Chicago. Some interesting results obtained by W. R. 
Austin of Armour’s Nashville plant were submitted. The subject docs 
not seem to call for any work by the association. 

Iron and alumina determination in phosphate rock . — This subject was 
brought up before the last annual meeting of the association by some of 
the fertilizer chemists, and the question was raised as to the desirability 
of incorporating a method in the forthcoming revised edition of the 
Methods of Analysis. In April, a letter from the J. H. Pratt Laboratory, 
Tampa, Fla., was referred to your referee by R. W. Balcom. It called 
attention to the fact that no method was given in the Methods of 
Analysis, and asked whether any steps had been taken by the association 
toward the adoption of such a method. The question of collaborative 
work on this problem was also raised at the last annual meeting of this 


1 Am, Fertilizer. 1922 , 57 : 55 . 
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association. Some of the members, including your referee, thought that 
sufBcient work had already been done on this problem to warrant action 
at this meeting. Therefore, a brief paper has been prepared in which an 
attempt has been made to gather together all the work done by and 
presented to the association on this subject. If the presiding officer 
consents, this paper will be presented. The members of the association 
can then discuss the matter and come to a decision as to what should be 
done about adopting a method or taking up work. 

Potash in mixed fertilizers, — This has already been referred to in con- 
nection with the associate referee’s work on potash. This matter, as 
you know, has been brought up before the association several times in 
the past, especially by the fertilizer chemists, and perhaps it would be 
well to discuss the question briefly and decide whether or not any action 
is necessary. 

''Basic Phosphate'', — A question of definition and designation was 
raised by E. W. Magruder of the F. S. Royster Guano Co., Norfolk, 
Va., in reference to mixtures of calcium carbonate and acid phosphate 
This question properly belongs within the jurisdiction of the Committee 
on Definitions of Terms and Interpretation of Results, to which it will 
be referred. 

Authority of the general referees in the appointment of associate referees , — 
W. W. Skinner, the secretary, has suggested that this question be brought 
before the association inasmuch as there seems to be some misunder- 
standing on the part of some of the general referees as to the limits of 
their authority in this regard. Permission is requested of the presiding 
officer to bring this question up at an appropriate time. 

The discussion relating to the authority of the general referee to 
appoint associate referees was opened by R. N. Brackett Friday after- 
noon, and it will be found in the published proceedings of that day. 

SUMMARY OF WORK ON THE DETERMINATION OF IRON 
AND ALUMINA IN PHOSPHATE ROCK BY THE ASSOCIA- 
TION OF OFFICIAL AGRICULTURAL CHEMISTS. 

By R. N. Brackett (Clemson Agricultural College, Clemson 

College, S. C.) 

The first reference to a method for determining iron and alumina in 
phosphates was found in the proceedings of the 8th Annual Convention, 
1891, in a paper entitled, “Proposed Method for the Analysis of Native 
Phosphates Containing Iron and Aluminum”, by L. W. Wilkinson, 
Auburn, Ala., in which it was stated: “The discovery in Florida of 
native phosphates containing iron and aluminum demands that the 
association adopt a method for the analysis of these phosphates”. Then 
follows a method which, it is also stated, gave satisfactory results. 
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The abstracts relating to analytical work in this volume of the pro- 
ceedings also contain the abstract of a paper by R. Jones, "^Estimation 
of Iron and Alumina in Phosphates”^ The method was a modification 
of the Glaser method. 

No reference to this subject was made in the proceedings of the 9th 
Annual Convention, 1892. 

In the proceedings of the 10th Annual Convention, 1893, in his report 
on phosphoric acid, R. J. J. De Roode says: “The second subject which 
was taken up for investigation was the determination of iron and alumina 
in phosphates. Now, although I was aware of the fact that this sub- 
ject did not come under the duties of the reporter on phosphoric acid, I 
felt that, owing to the numerous requests for investigation on this sub- 
ject, something ought to be done”. Sample No. 2 (a powdered Florida 
phosphate rock) was prepared especially for this purpose, and the results 
of the determination of iron and alumina were given. The author, says 
further: “These results admit of no conclusion as regards the best 
method, and there is nothing to show which method gives results which 
are nearest the truth. In my opinion, the method of Mr. Charles 
Glaser^, of the firm of Lehman & Glaser, Baltimore, is a good one. 

“It is the opinion of some of the members of this association that 
the determination of iron and alumina in phosphates is without the 
province of the investigations of this association. I, however, am of a 
different opiLion, and since this is a subject upon which the greatest 
controversies have arisen among chemists, I deem it the duty of the 
Association of Official Agricultural Chemists to take up the matter for 
exhaustive investigation, and to establish, if possible, a reliable method 
for the estimation of iron and alumina in phosphates, to be considered as 
an official method in the same light in which our other methods are 
official, and I would recommend that a special reporter be appointed next 
year for this purpose”. De Roode’s recommendation (7th) was as follows: 
“That a special reporter be appointed for next year whose duty it shall 
be to institute investigations upon the subject of the determination of 
iron and alumina in phosphates”. 

The list of reporters for 1893-1894 does not contain any reference to a 
special reporter on this subject, because, after a discussion, De Roode’s 
7th recommendation was not adopted. De Roode stated: “There 
seems to be some disagreement among the members of this association 
as to whether that is within the province of the work we are doing. I 
would like to have that question decided. If it be declared that this 
matter is within the scope of our labors, some measures should be taken 
which will render it unnecessary for the reporter on phosphoric acid to do 
all this work”. 

1 Z. angeto, Chan., 1891. 4 : a. 

Z. anal Chem., 1892, 31; 382; Pharm, Review, Beitimatt, 1892. 1: 185. 
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As a result of the discussion in which Chazel and McDonnell (H. B.) 
took part, it was decided that this was not a matter for the association. 

The only reference to this subject contained in the proceedings of 
the 11th Annual Convention, 1894, was in abstracts of papers. 

During th^ 12th Annual Convention, 1895, in a discussion of a report 
on methods of the A, O. A. C. for phosphoric acid, A. A. Persons, Lake 
City, Fla. raised the question: “Would it not be in order to say some- 
thing in regard to the estimation of iron and alumina in phosphates?” 
He suggested a method. H. A. Huston admitted the desirability and 
importance of a method, stating that all methods so far gave varying 
results. W. D. Bigelow referred to recent experiments seen at A. A. 
A. S. meetings, in which thioacetic acid was used. R. J. Davidson 
referred to the method suggested by Wilkinson. No action was taken 
by the association. 

At the 13th Annual Convention, 1896, the Committee on Recom- 
mendations of Reporters recommended “that the methods for iron and 
alumina in phosphates be referred to the reporter (on phosphoric acid) 
for 1897”. 

At the 14th Annual Convention, 1897, H. B. McDonnell, Reporter on 
Phosphoric Acid, gave results reported on the following methods for 
iron and alumina in phosphates: acetate, thiosulfate, and Glaser. 
Samples sent out were the following: South Carolina rock, Florida rock, 
Alabama rock, Pottstown slag, and a solution of chemically pure salts. 
Seven or eight collaborated. Comment of referee: “The results are too 
few by any of the methods to admit of much comparison or the drawing 
of very definite conclusions. There are more results reported on iron 
by the permanganate method than by any other, and with a few ex- 
ceptions they agree fairly well. This seems to be the best method for 
the determination of iron in phosphates. The most promising method 
for alumina, in my opinion, will be found to be that of Gladding, potash 
method. I would recommend that the work be continued next year”. 
A paper by C, W. Lehmann, “Estimation of Iron and Alumina in Min- 
eral Phosphates (Iron by Sodium Peroxide, Aluminum as Phosphate)”, 
appears in these proceedings. The Committee on Recommendations of 
Referees recommended: “In regard to iron and alumina, that methods 
for determination of these substances in phosphates be further investi- 
gated”. Adopted on motion of M. A. Scovell. 

There was no reference to this subject in the proceedings of the 15th 
(1898) and 16th (1899) Annual Conventions of the association. 

In the proceedings of the 17th Annual Convention, F. G. Runyan 
reported that three samples were sent out for iron and alumina in phos- 
phates. The methods tried were the modified acetate for combined 
iron and aluminum phosphates, phenylhydrazine for aluminum, and 
permanganate for iron in separate portions of solution. 
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After discussing the results of the collahorative work Runyan said; 
"The subject of the determination of iron and alumina in phosphates 
is one that, in my opinion, may well receive some attention from the 
members of this association during the coming year”. 

In the proceedings of the 18th Annual Convention, 1901, H. K. 
Miller, Florida, Referee on Phosphoric Acid, reported that three samples 
were sent out for iron and alumina in phosphates, as follows: basic 
slag, ground phosphate, and a solution of chemically pure salts; that the 
methods used were the acetate and molybdate; and that results were 
obtained from eight collaborators. The results were discussed as fol- 
lows: “As usual few results were reported on iron and alumina, and as 
is generally the case, quite varying results have been obtained. It 
would evidently be unwise to make any recommendations based on the 
results which have been reported on these samples”. 

There was no reference to this subject found in the proceedings of 
the 19th (1902), the 20th (1^03) and the 21st (1904) Annual Conven- 
tions. 

At the 22nd Annual Convention, 1905, E. W. Magruder, Referee on 
Phosphoric Acid, had no report to present, but recommended that work 
be done on the determination of iron and alumina in phosphates, look- 
ing to the adoption of an official method. Committee A recommended 
that the subject of an accurate determination of iron oxide and alumina 
in rock phosphates be examined by the Referee on Phosphoric Acid and 
an official method be recommended to the association the following year. 
(Motion by T. S. Gladding referred to the committee.) 

At the 23rd Annual Convention, 1906, J. M. McCandless, Associate 
Referee on Phosphoric Acid, who had agreed to undertake the investiga- 
tion of iron and alumina in phosphates, reported that three prepared 
solutions were worked on in his own laboratory. The best results were 
obtained by the acetate method by Gladding and the Glaser method. 
This report brought out remarks by F. P. Veitch and others on previous 
work which had been done on this subject, but Committee A made no 
recommendation . 

At the 24th Annual Convention, 1907, McCandless again made a 
report on this subject. The samples sent out were: No. 1, a synthetic 
mixture; No. 2, Tennessee rock. Methods used for alumina: thiosulfate 
method modified. Gladding method, Glaser method; for iron, any volu- 
metric method preferred. Only two collaborators reported on Sample 
No. 1 and four reported on No. 2. During the discussion, W. F. Hand 
gave a method which had given good results in his laboratory. 

Certain comments by the associate referee and a supplementary 
report by F. B, Carpenter on this subject followed. Committee A 
made no recommendation apparently, but at the 25th Annual Con- 
vention, 1908, McCandless, Referee on Phosphoric Acid, made another 
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report on this subject, which he said was in accordance with a recom- 
mendation of the association at its previous convention. He reported 
that three samples (Florida rock, Tennessee rock and a synthetic solu- 
tion) had been sent out to ten chemists. The methods used were the 
Gladding, the Glaser, and a proposed modification of the acetate method. 
Six collal:)orator8 reported results. 

In his remarks McCandless stated: “On the whole the results seem to 
be encouraging and to show that all three of the methods for which 
instructions were sent are capable of giving good results. The referee 
would call attention to the fact that this subject has been taken up by 
the National Fertilizer Association, and would recommend cooperation 
between the next referee and the committee of that association, with a 
view to reaching a decision as to what method shall be adopted”. 

There was no reference to this subject in the proceedings of the annual 
conventions from the 26th to the 37th, inclusive. 

As a conclusion of the whole matter, it may be said that the collab- 
orative work which has been undertaken by this association from time 
to time was done only in a half-hearted way, because the subject of 
determining iron and alumina in phosphates has never appealed to the 
members as being of any real importance to them. The members of 
this association were never called upon to make determinations of iron 
and alumina in phosphates in the course of their inspection work. The 
interest in this subject was limited to the buyer and seller of phosphate 
rocks and in no way concerned the members of this association in their 
regulatory work. 

Therefore, in presenting this paper, your referee recommends, first, 
that the association decide at this meeting whether or not it wishes to 
undertake work on this subject; and second that, if so, a special referee 
be appointed on this subject. 

It was moved that no further work be undertaken at this time in 
regard to the determination of iron and alumina in phosphate rock, as 
it was considered that this was not properly the work of the association. 

The motion was seconded and carried. 

REPORT ON BORON IN FERTILIZERS. 

By J. M. Bartlett (Agricultural Experiment Station, Orono, Maine), 

Associate Referee, 

The Referee on Borax in Fertilizers for 1921 recommended that some 
modification of the distillation (Bartlett) method^ be worked out for 
determining water-soluble boron, as the method in its present form gives 
not only water-soluble boron but that which is dissolved by weak acids. 


> J. Atioe. OJjfkial Agr, CbemuU, 1922, 5: 90. 
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It is well known that there are several compounds of boron which are 
only slightly soluble in water but very soluble in weak acids, and should 
any of these compounds occur in fertilizers or fertilizing materials it 
would be very important to know whether they are as injurious to 
plants as the more soluble compound. 

It seemed best, therefore, to experiment with some of these compounds 
before suggesting any change in the method since the object desired is 
to determine the boron which is injurious to plants rather than water- 
soluble boron. 

W. H. Ross of the Bureau of Soils very kindly furnished the writer 
for this purpose four minerals carrying boron, and some experiments 
were carried out in the station greenhouse with bean plants which are 
quite susceptible to boron injury. 

The minerals used were Colemanite, a hydrated calcium borate, 
having the formula Ca2B60ii .5H2O; Ulexite, also a hydrated mineral 
represented by the formula Na Ca BsOs . 8H2O; Howlite, a borosilicate 
of calcium having a formula of HBCa2B6SiOi4 and a sample of Tour- 
malin, said to contain about 10 per cent of boron trioxide. All these 
minerals were pulverized fine enough to pass a GO-mesh sieve for analysis 
and use in the experiment. They are supposed to be insoluble in water 
but when treated with 50 cc. of hot water on the steam bath for 20 
minutes about one-third of the boron in the Colemanite, nearly all that 
in the Ulexite and about one-third of that in the Howlite was dissolved. 
The Tourmalin, of course, was not acted on at all, either by hot water or 
weak acid. When one-half cc. of strong hydrochloric acid was added to 
the 50 cc. of hot water the first three minerals mentioned were readily 
dissolved. The following table shows the amount of boric acid found 
by the different methods of treatment. 


Amount of boric acid found by Ibe three different methods. 


MINERALS USED 

SOLUBLE IN WATER 

SOL17BLR IN 

WEAR ACIDS 

HoBB-Deemer Method 

Modified 

Ross-Deemer Method'*' 

Bartlett Method 


per cent 

per cent 

per eent 

Colemanite 

28.48 

86.66 

86.66 

Ulexite 

60.69 

70.29 

69.69 

Howlite 

30.30 

80.60 

73.33 

Tourmalin 

0 

0 

0 


*One-half cc. strong hydrochloric acid was added to the 50 oc. of hot water used to dissolve 0.1 gram 
of the mineral. 


PLAN OF THE EXPERIMENT. 

The soil used was from a pasture that had not been cultivated or 
fertilized for years. The fertilizer applied was a goods which 




f925] BARTLETT: REPORT ON BORON IN FERTILIZERS 383 

was free from boron. Nine-inch pots were employed, three being 
allowed for each mineral, and three checks to which only fertilizer was 
applied. Borax was applied to three pots for comparison with the other 
minerals. The same amount of fertilizer was used in each pot, and the 
boron minerals were added in units sufficient to equal 10, 20 and 40 
pounds of anhydrous borax to the ton of fertilizer. The fertilizer and 
minerals were weighed out separately, but were thoroughly mixed before 
being applied to the soil. The fertilizer was also thoroughly mixed with 
the earth below where the beans were planted. Four seeds were put 
in each pot and nearly all came up at about the same time. They grew 
and looked healthy for the first six days, when those containing the 
fertilizer carrying the equivalent of 40 pounds anhydrous borax to the 
ton began to show very serious borax injury; those carrying 20 pounds 
also showed some injury. 

The injury at this time was most marked in the pots containing borax 
and Ulexite. The plants in the pots carrying 10 pounds of anhydrous 
borax to the ton of fertilizer were about as thrifty as those with none, 
but the leaves were a little lighter color. At the end of two weeks 
more the plants in the pots containing the largest amount of boron 
showed extensive injury with all the minerals except the Tourmalin. 
The leaves turned yellow and the lower ones died and dropped off. The 
plants in the pots with less boron, 20 pounds of anhydrous borax to 
the ton of fertilizer, began to show considerable injury, the leaves being 
lighter color and dying around the margins, particularly the lower ones. 
The only differences noticeable in the plants in pots where the smallest 
amount of boron was used (10 pounds of anhydrous borax to the ton of 
fertilizer) and those having none, were some yellow spots in the leaves 
and some leaves slightly affected around the margins. Throughout the 
remainder of the experiment no difference could be detected in amount 
of injury to the plants whether the boron was applied in the form of 
borax or the less soluble forms of Colemanite, Ulexite or Howlite. The 
plants with the largest amount of boron died after reaching the height 
of six to eight inches. Those with the next largest amount attained 
about two-thirds the size of the check plants and matured a few pods 
but showed a good deal of injury. The set grown on the smallest 
amount grew nearly as large as the checks but did not develop as many 
pods; many of the leaves showed yellow spots and slightly yellow mar- 
gins. The pots containing the Tourmalin grew plants as healthy as the 
checks; at all times they were good color and showed no boron injury, 

RECOMMENDATIONS. 

It is recommended — 

(1) That as boron compounds not soluble in water but soluble in 
weak acida appear to be as injurious to plants as the water-soluble com- 
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pounds and the distQlation method, as now carried out, determines the 
boron in such compounds, it be adopted as an official method in its 
present form to determine boron in mixed fertilizers and fertilizer ma- 
terials. 

(2) That in using the Ross-Deemeri method for the determination of 
boron in fertilizer materials known to contain boron compounds not 
soluble in water but soluble in weak acids, sufficient hydrochloric acid 
be added to make the 50 cc. of water used in the first digestion on the 
steam bath to bring the boron into solution, distinctly acid throughout 
the digestion. This is recommended for further study. 

(3) That the Ross-Deemer method, as given by the referee for 1921. 
be adopted as an official method to determine water-soluble boron in 
mixed fertilizers and fertilizer materials. 


REPORT ON THE PREPARATION OF A NEUTRAL SOLUTION 
OF AMMONIUM CITRATE. 

By C. S. Robinson (Agricultural Experiment Station, E. Lansing, 
Mich.), Associate Referee. 

Three recommendations were made by the associate referee at the 
last meeting of the association dealing, respectively, with the definition 
of a neutral solution of ammonium citrate, the method for the prepara- 
tion of such a solution and the methods for its analysis®. After study- 
ing the discussion of the report and consulting by letter with the Chair- 
man of Sub-Committee A and with the Referee on Fertilizers it was 
decided to limit collaborative work to the last point, i. e., the methods 
of analysis of citrate solutions. Changes have been made in the first 
two recommendations to conform to suggestions made regarding them. 

Before proceeding to an inspection of the results secured in the col- 
laborative work the associate referee desires to discuss briefly certain 
suggestions that have been made by various members of the association 
during the past two years. The question which perhaps comes up most 
frequently is that concerning the desirability of controlling the reaction 
of ammonium citrate solutions. In other words, do variations in the 
reaction of the citrate solutions affect the results obtained in actual 
analysis sufficiently to warrant an accurate adjustment of the reagent? 
This question has been asked probably at every meeting at which a 
report on the subject of neutral ammonium citrate solutions has been 
made. But it was definitely brought to the attention of the present 
associate referee this year with the suggestion that he secure samples 

« J Aaioe. Official Apr, Chemuts, 1922, 5: 327. 
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of solutions actually being used in several laboratories and use them 
for analyzing samples of phosphates to settle this point. The suggestion 
was not followed out because the writer feels that he has already 
answered the question more satisfactorily than could be done in the 
manner suggested. A number of years ago he prepared four solutions of 
ammonium citrate having reactions pH 6.6, 7.0, 7.4 and 7.8, i. e., vary- 
ing from acid to alkaline and including the two “neutral” solutions. A 
dozen different materials of varying phosphate content were analyzed by 
the usual procedure using these solutions. The results have been reported^ . 
While variations in the results were observed they were in most cases 
small and within the limits of experimental error. Nevertheless, the 
fact remains that some differences were noted; hence the possibility 
must be confronted of the existence of products sufficiently susceptible 
to alkali to be affected by differences in reaction. 

A second objection which is frequently made to the accurate adjust- 
ment of the reaction of this reagent is that such work is fruitless since 
the reaction changes during the determination. The writer also has 
considered this point. So far as he is aware there exists only one piece 
of experimental evidence supporting the contention. In that work a 
current of air was passed through the flask during the digestion to remove 
the ammonia liberated. The result naturally followed that ammonia 
was lost. A review of the work done in past years will show that this 
point received attention in preparing the official method which accord- 
ingly prescribes that the flask be “loosely stoppered”. In the work 
of the writer the reactions of the solutions were carefully determined 
before and after the analyses, which, as stated, were carried out exactly 
as prescribed by the official method except for the reaction of the solu- 
tions. It was very definitely shown that with strictly neutral or acid 
solutions no change in reaction takes place. Alkaline solutions tend to 
become neutral. 

In view of these facts it appears advisable to control the reaction of 
the reagent with some care. Methods now available make it possible 
to do this with the ease and accuracy with which any standard reagent 
can be prepared. 

As stated in last year’s report, the determination of the composition 
of citrate solutions by analysis is influenced by the analytical procedure 
used. A study of the more common analytical methods in vogue in 
various laboratories was made, and the results, which have been pub- 
lished elsewhere^, were made the basis for the collaborative work. This 
work consisted in the analysis by five different methods of three samples 
of citrate solutions prepared by the associate referee and sent out to 
collaborators. 
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Solution A was prepared so as to have a ratio of ammonia to citric 
acid of 1 :4.25 as determined by the formaldehyde method. 

Solution B was made to have a pH of 7.0 using the colorimetric method 
with phenol red as the indicator, as recommended in last year’s report. 

Solution C was neutralized electrometrically and should correspond in 
composition to a solution of triammonium citrate. 

The methods of analysis were described as follows: 

Pipet 50 cc. samples of the solutions submitted into 500 cc. volumetric flasks and 
make up to the mark with carbon dioxide-free distilled water. Use these solutions for 
analysis. 


Method I, 

REAGENTS. 

0.25N alkali, 0,5N acid, and 0.1 N alkali. 

Ammonia. — ^Transfer 25 cc. samples to distillation flasks, add 40 vc. of 0.25N alkali 
to each and distil 45-50 cc. into receiving flasks containing 20 cc. of 0.5N acid. Titrate 
back with O.IN alkali, using cochineal as indicator. 

Citric acid. — Wash the residue from the distillation flask into an Erlenraeyer flask and 
add a few drops of phenolphthalein solution and suflicient 0.5N acid to decolorize the 
solution. Titrate back with O.IN alkali. 

Method II. 

REAGENTS. 

0 IN alkali and O.IN acid. 

Ammonia. — ^Transfer 10 cc. samples to distillation flasks, add 40 cc. of O.IN alkali 
and 20 cc. water to each and distil about 50 cc. into receiving flasks cx>ntaining 60 cc. 
of O.IN acid. Titrate back with O.IN alkali, using methyl red or cochineal as indi- 
cator 

Citric acid. — ^Wash the residue from the distillation flask into an Erlenmeyer or 
other flask suitable for use in titrating and add a few drops of phenolphthalein solution 
and suflicient O.IN acid to decolorize it. Titrate back with O.IN alkali. 

Method III. 

REAGENTS 

O.IN alkali, O.IN acid, and methyl red indicator. 

Ammonia. — ^Transfer 10 cc. samples to distillation flasks, add 40 cc. of O.IN alkali 
and 200 cc. of water and distil al)out 150 cc. into receiving flasks containing 60 oc. of 
O.IN acid. Titrate back with O.IN alkali, using methyl red or cochineal as indicator. 

Cilric acid. — Wash the residues from the distillation flask into Erlenmeyer or other 
flasks suitable for use in titrating, add a few drops of methyl red solution and sufficient 
O.IN ac;id to produce a permanent red color. (Just enough methyl red solution should 
be used to enable the analyst to detect the pink color. Too much tends to obscure 
the final end-point with phenolphthalein.) ^il, add a few drops of phenolphthalein 
solution and titrate back with O.IN alkali to an end-point with this indicator. 
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Method IV. 

REAGENTS. 

0.5N sodium hydroxide and 0,5N sulfuric acid. 

Ammonia. — Transfer 50 cc. samples to distillation flasks, dilute with 200 cc. of dis- 
tilled water (neutral to phenolphthalein) and add 35 cc. of 0.5N sodium hydroxide 
(40 cc. with Solution A). Distil and collect the ammonia in 35 cc. of 0.5N sulfuric 
acid. 

Citric acid. — Wash the residue from the distillation flask into one suitable for use in 
titrating, add a few drops of phenolphthalein and titrate to the disappearance of color 
with 0.5 sulfuric acid. 

Method V. 

REAGENTS. 

0.1N alkali, 0. IN acid, and formaldehyde solution, 40%, neutral to phenolphthalein. 

Ammonia. — Use results from one of the preceding methods, stating which one. 

Citric acid. — Pipet 25 cc. of each citrate solution into 250 cc. volumetric flasks and 
dilute to the mark. Transfer 10 cc. to a flask suitable for use in titrating, add 4 cc. 
of the formaldehyde solution and titrate the acid liberated, using O.IN alkali and 
phenolphthalein . 

Four determinations by each method on each solution were requested with the 
intention of using the three agreeing most closely for this report. In the following 
table are given the average values and the maximum experimental errors observed. 

The following analysts cooperated in the work. The corresponding 
numbers are used in the table. 

1. C. S. Robinson. 

2. S. L. Bandemer, Michigan Agricultural Experiment Station, E. 
Lansing, Mich. 

3. E. J. Miller, Michigan Agricultural Experiment Station, E. Lan- 
sing, Mich. 

4. 0. B. Winter, Michigan Agricultural Experiment Station, E. Lan- 
sing, Mich. 

5. E. E. Vanatta, University of Missouri, Columbia, Mo. 

6. Swift & Co., Union Stock Yards, Chicago, 111. 

7. R. D. Caldwell, Armour Fertilizer Works, Atlanta, Ga. 

8. R. C. Charlton, 211 E. North Ave., Baltimore, Md. 

DISCUSSION. 

, Ammonia. — The procedures used naturally divide themselves into two 
groups; (1) Those involving the distillation of about 50 cc. of liquid 
(Methods I and II); and (2) those in which approximately 150 cc. of 
distillate were collected (Methods III and IV). The latter group corre- 
sponds to the present official method^ Apparently Methods III and 
IV give more concordant results. They are somewhat higher than the 
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first two, probably because of a more complete washing out of ammonia 
from the apparatus by the larger volume of distillate. 

Citric acid . — The question which was provocative of the present dis- 
cussion was, however, the method of procedure for the determination 
of the citric acid. In the work already referred to^ it was shown that 
Methods III and V checked each other and gave accurate results, while 
the other methods gave values which were too high, although Method I 
approached closely to the correct ones. These conclusions are sub- 
stantiated by the results of the collaborative work. On all three solu- 
tions the agreement between Methods III and V is good, while all other 
results are higher in value. The conclusion from previous work that the 
low results are the correct ones is verified by the figures for the ratio 
of ammonia to citric acid on Solution C. This solution was prepared 


Collaborative revuUs on (he analysis of ammonium citrate solutions. 
CITRIC ACID (grams per liter). 


Analyst 

Metbod I 

METBOb n 

Method III 

Method IV 

Method V 



grama 

diff. 

grama 


grama 

diff. 

grama 

dijy. 

grama 

dijf. 


1 

226.80 




230.90 

0.20 

231.90 



1 Ijm 


2 




0,64 

229.45 


229.61 


228.40 



3 

230.96 


235.46 

0.96 

230.35 


233.36 


228.51 

1 SB 

P 

4 

235.13 

0.26 

241.74 

0.44 



233.37 


229.87 



5 

236.33 


238.63 

0.96 

229.76 

0.32 

238.84 



T 


6 

mm 

0.64 

235.09 

0.95 

228.68 


229.84 

0.33 




7 

231.67 

0.38 

233.78 

0.32 

231.54 

0.64 

231.43 



T StW 


8 

227.44 

0.51 ♦ 

229.55 


224.74 

0.00* 


B 

mill 

0.64 


Average. . . 


8.53t 

235.39 

9.08 


13.86 

232.46 

9.23 

229.24 

7.86 


1 



137.00 


128.50 

1 

MHj 


128.40 

0.40 

PQ 

2 

132.24 

2.57 

135.00 

0.64 

mm 

foEil 

131.84 

0.00 

128.11 

0.16 

a 

3 

127.56 

0.71 

133.39 

0.96 

130.53 

0.34 

132.52 


129.92 

[iXCIM 

•B 

4 

143.67 1 

[illRlI 

146.20 

0,76 

130.58 

0.33 

133.76 


128.70 

0.00 

p 

paH 

5 

133.79 

filial 

138.74 


127.21 

n 

136.39 

111^ 

129.45 

0.32 

c8 

6 

131.43 

1.28 

135.42 


fmm 


129.98 





7 

130.26 

0.77 


0.54 

131.24 


130.28 

ofTil 

134.55 

0.64 


8 


2.52 


1.28* 

126.35 



3.75 

127.74 

0.64 


Average,. . 


6.58 

136.29 

7.50 


4.89 

132.23 

6.41 




1 

157.86 



1.20 

157.90 

1.50 

161.05 

m 



u 

2 

161.32 

1.28 

164,98 i 


162.02 


162.12 


158.31 

0.20 

c 

3 

159.22 


EfiSiUsI 

0.32 

162.76 

2.82 



159.69 


,2 

4 

174.43t 

rtrra 



162.12 

0.19 

165.09 

roM 


QtM 

p 

6 

165.32 


167.44 

«i?0 

157.63 

0.32 





s 

6 

161.26 

1.03 

164.55 


158.03 

1.59 

159.58 


158.78 

mjl 


7 

162.15 


166.45 


161.66 

0.96 

161.39 


164.53 

ninW 


8 

156.92 

Wm 

158.79 

H 

153.25 

1.29 




0.64 


Average.. 

160.58 

BS 

m 

164.39 

8.65 

159.42 

9.51 

162.32 

7.22 

159.64 

6.69 


1 J. Ind. Eng, Chem.. 1922, 14 : 429. 
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(Mlaborative results on the analysis of ammonium citrate sfAutions — Continued. 
AMMONIA (grams per liter). 


Anai^yst 

Method I 

Method 11 

Method 111 

Method IV 



grams 

diff. 

grains 

dUf, 

grams 

diff. 

grams 

diff. 


1 

53.88 

0.05 

53.65 

0.55 

53.90 

0.00 

52.87 

0.25 


2 

52.38 

0.04 

52.73 

0.50 

52.88 

0.00 

53.50 

0.19 

g 

3 

52.72 

0.33 

52.38 

0.51 

53.29 

0.00 

53.23 

0.09 

*3 

4 

53.62 

0.04 

53.35 

0.18 

53.30 

0.09 

53.54 

0.00 

1 

6 

54.55 1 

0.20 

55.25t 

0.09 

55.31 1 

0.08 

54.73t 

0.08 

c 8 

6 

53.51 

0.14 

53.44 

0.43 

53.80 

0.26 

53.51 

0.09 


7 

53.86 

0.07 

52.27 

0.77 

53.18 

0.51 

53.83 

0.17 


8 

53.47 

0.07 

53.36 

0.34 

53.83 

0.00 

53.94 

0.17 


Average.. 

53.35 

1.50t 

53.07 

1.38 

53.45 

1.02 

53.49 

1.07 


1 

34.26 

0.28 

33.96 

1.18 

34.37 

0.05 

33.95 

0.10 

PQ 

2 

33.45 

0.49 

33.16 

0.51 

33.60 

0.19 

33.45 

0.00 

§ 

3 

33.52 

0.34 

33.44 

0.09 

33.52 

0.09 

33.40 

0.32 

•B 

4 

34.16 

0.13 

33.87 

0.10 

34.23 

0.18 

33.77 

0.21 

g 

5 

34.80 

0.08 

35.14t 

0.07 

35.49t 

0.09 

34.28 

0.08 


6 

34.09 

0.03 

34.41 

0.34 

34.41 

0.00 

33.90 

0.00 


7 

34.18 

0.27 

33.05 

0.59 

33.39 

0.34 

34.28 

0.08 


8 

34.00 

0.14 

34.13 

0.17 

34.24 

0.00 

34.24 

0.00 


Average. . 

34.06 

1.35 

33.72 

1.36 

33.97 

1.02 

34.16 

0.88 

i 

1 

42.74 

0.31 

41.56 

1.20 

42.33 

0.18 

42.23 

0.10 

U 

2 

41.90 

0.38 

41.86 

0.00 

42.35 

0.00 

39.22t 

0.18 

1 

3 

41.99 

0.10 

41.53 

0.33 

42.42 

0.17 

41.81 

0,26 

‘•is 

4 

42.50 

0.21 

41.84 

0.07 

42.35 

0.04 

42.43 

0.32 

.2 

5 

43.45t 

0.48 

43.65t 

0.09 

43.41t 

1.36 

42.64 

0.08 


6 

42.27 

0.10 

42.53 

0.09 

42.48 

0.17 

42.29 

0.14 


7 

42.26 

0.18 

41.85 

0.34 

41.99 

0.17 

42.50 

0.17 


8 

42.36 

0.06 

42.59 

0.00 

42.50 

0.17 

42.59 

0.00 


Aveiage.. . 

42.29 

0.84 

41.97 

l.Oti 

42.35 

1 

0.51 

42.36 

0.83 


* Average of two determinations only. 
tMaximum difference in grams hy different analysts 
^Omitted from average. 


by physical-chemical methods involving no analytical procedure, to 
have the composition of a solution of triammonium citrate in which the 
ratio of ammonia to citric acid should theoretically be 1:3.759. The 
figures obtained by Methods III and V approach this ratio much more 
closely than those secured by any other method, being 1:3.763 and 
1:3.766, respectively, using the average values for ammonia obtained 
by Methods III and IV. 

THE COMPOSITION OF A NEUTRAL SOLUTION OF AMMONIUM 

CITRATE. 

In last year’s report the writer recommended “that a neutral solu- 
tion of ammonium citrate be considered as one in which the ratio of 
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ammonia to anhydrous citric acid is as 1:3*794=^0.02, etc.” The selec- 
tion of this figure was based upon the analyses of several carefully neu- 
tralized solutions by the formaldehyde titration method, i. e., Method V 
of the present report. These solutions were prepared in small quanti- 
ties ai^d with great care. Solution B used in this year’s work was pre- 
pared by the colorimetric method, recommended last year, and amounted 
to about twelve liters. It is interesting to note that the ratio of am- 
monia to citric acid in this solution determined from the average figure 
obtained by Methods III and V for citric acid and III and IV for am- 
monia, representing the average of nearly fifty determinations is 1 :3.795. 
The limits of agreement with this value greatly exceed those permitted 
by the recommendation, varying from 1:3.708 to 1:3.949 when the 
extreme average values are used. Although the usual variation was 
much lower than this it still embraces a range greater than the recom- 
mended one^ The direct determination of the reaction appears, there- 
fore, to be much more accurate as well as more simple than the indirect 
one of determining the composition of the solution. In view of this 
fact the associate referee favors eliminating from the original recom- 
mendation the alternative method of adjusting the reaction by analysis. 

RECOMMENDATIONS. 

It is recommended — 

(1) That a neutral solution of ammonium citrate be considered as 
one having a reaction corresponding to a pH of 7.0 =*=0.2. 

(2) That that section of the official methods dealing with the prepara- 
tion of neutral solutions of ammonium citrate* be changed to read as 
follows: 


REAGENTS. 

In addition to the reagents described under 4 and 7 prepare ammonium citrate 
solutions by the following method: 

Ammonium citrate solution . — For every liter of solution required dissolve 172.00 
grams of anhydrous or 188.13 grams of crystallized citric acid in approximately 700 cc. 
of water; nearly neutralize with ammonium hydroxide; cool; measure the volume of 
the solution or make it up to a convenient volume, taking care to keep the density 
above 1.09; make exactly neutral, testing as follows: 

With a pipet transfer 5 cc. of the citrate solution to a test tube (7xJi inches is a 
convenient size) and dilute to 20 cc. with distilled water. Add from a dropping bottle 
5 drops of a solution of phenol red indicator (0.08%), either an alcoholic solution of 
the dye or an aqueous solution of its alkali salt being suitable. From a buret run in 
dilute ammonia solution until the color approximates that of a standard buffer solution 
having a pH of 7.0 contained in a similar test tube and with the same concentration of 
indicator. (This solution may be prepared by mixing 50 cc. of 0.2M dIhydrogen potas- 
sium phosphate solution and 29.63 cc. of 0.2N sodium hydroxide solution and making up 

1 The writer ia inveetigating the cauaee for thete errofs and wiB repori the reeulta in a paper aupple- 
menting this rmort. 

* A9$oe. Official Agr. Chemistc, Metkodc, 1920, 4. 
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to 200 cc., as recommended by Clark & Lubs^ Chemicals, especially purified for this pur- 
pose, which can be procured from several supply houses, should be used and the standard 
solution finally used should not have stood more than a few days unless some means 
of checking its reaction are available.) Complete the process by adding the dilute 
ammonia solution in small amounts and comparing the colors in a comparator^. From 
the amount of ammonia solution required to produce in the sample a color which ex- 
actly matches that of the standard, calculate the amount required to neutralize tbe 
rest of the solution. 

Add this calculated quantity of ammonia to the original solution and check its reac- 
tion against that of the neutral standard, using the technique described above. If the 
colors match dilute the solution to a density of 1.09 at 20°C. 


REPORT ON NITROGEN. 

By I. K. Phelps (Bureau of Chemistry, Washington, D. C.), Associate 
Referee on Nitrogen in Fertilizers. 

The instructions sent to collaborators for the study of the Devarda 
alloy method varied slightly from those sent out last year®. To the 
list of reagents was added sodium hydroxide solution — specific gravity 
1.453 (42 per cent by weight). No change was made in the directions 
headed Determination. Under the heading Experiments, Series I, the 
time was changed so that in (A) 1 hour was used, (B) IJ hours, and in 
(C) H hours; in Series II, 5 grams of potassium nitrate were used in 
place of 4 grams. Series III was not changed; Series IV was changed 
completely, the following directions being sent: 

IV. — Repeat the series of experiments omitting the blanks, using the sample of 
sodium nitrate. Retain solution of potassium and sodium nitrate for comparison of 
results with the modified Kjeldahl-Gunning-Amold method by H. C. Moore^. 

The following directions were sent for the study of the Moore method: 

REAGENTS. 

(r) Salicyl-sulfonic acid. — ^ grams of salicylic acid are made up to 1 liter with 
concentrated sulfuric acid. 

(b) Sodium thiosulfate (hyposulfite) (hypo). — Commercial photographic, pea size. 

(c) Potassium or sodium sulfate. — Preferably dry powder. * 

(d) Mercuric oxide. 

(e) Caustic soda. — Dissolve 30 pounds of commercial caustic soda in about 2.6 
gallons of water, let settle, and siphon off tbe clear solution. This strong caustic soda 
is practically free from carbonate. 

(f) Sodium sulfide. — Dissolve 100 grams of fused sodium sulfide in water and dilute 
to 1000 cc. 

(ji) Pure granulated, or 2(hor SO-mesh zinc. — Pure zinc is essential as impure zinc 
reacts so actively with the sodium hydroxide that the rapid evolution of hydrogen 

1 J. Baet.. 1917, 2: 26; W. M. Clarke. The Determination of Hydrogen Ions. (Hultimore), 76. 

3 One made from a block of wood aa described by Deraby and Avery, J. Exp. Med., 1918, 28: 348, servea 
the miriKise very wdi and can be made by any carpenter. 

* J. Ataoc. Ojfteial Agr. Chemitta, 1922, 5: 451. 

« J. Ind. Eng. Chem., 1920, 12: 669. 
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carries over by entrainment some free alkali, even when using the Hopkins connecting 
bulb. This causes a variable blank. The Davisson bulb will prevent this entrain- 
ment. 

(h) 0.5N sulfuric acid sedation. 

(i) 0.2N or O.iN sodium hydroxide solution. 

(j) Sodium alizarin sulfonaie. — 2 grams in 100 cc. of water. 

DETERMINATION. 

Transfer 0.5 gram NaNOs, or KNOs preferably, to a 650 cc. Pyrex Kjeldahl flask; 
add 35 cc. salicyl-sulfonic acid, preferably from a dispensing buret, rinsing do¥ni the 
neck of the flask; warm over low heat or in boiling water or steam bath until reaction 
begins, shaking frequently until solution is complete; add 5 grams hypo, heat over low 
heat until frothing ceases (about 5 minutes), then add 10 grams sodium or potassium 
sulfate, 1 gram mercury, and continue digestion until clear, and for one hour after- 
wards, boiling briskly; cool; dilute with water to about 400 oc.; add a small pinch of 
20-or SO-mesh zinc (0.1 gram), and 70 to 80 cc. caustic soda in which are dissolved 
2 grams fused sodium sulfide. Sulfide may be added previous to adding the zinc and 
NaOH. The ammonia is distilled and collected in 0.5N sulfuric or hydrochloric acid. 
About 200 to 250 oc. distillates are sufficient, requiring about H to ^ hour. Use in 
receiving flask a sufficient quantity of 0.5N acid diluted to 75 to 100 cc. with distilled 
water and three drops of sodium alizarin sulfonate. 

Alternate indicaior. — A solution of cochineal is prepared by digesting and frequently 
agitating 3 grams of pulverized cochineal in a mixture of 50 cc. of strong alcohol and 
200 cc. of distilled water for a day or two at ordinary temperatures. Five cc. of the 
filtered solution is employed as an indicator. This cochineal solution will keep in good 
condition for use for about two weeks only. 

DIRECTIONS FOR EXPERIMENTS COMPARING H. C. MOORE*8 METHOD WITH THE DEVARDA 

AIXOY METHOD. 

Blanks J. — Prepare your reagents and conduct 5 determinations of the nitrogen in 
the reagents used, following the directioiis given. Record the results in Series I as 
obtained. (Do not round off the figures, or give averages.) 

Series II. — ^Accurately transfer by means of the same pipet used in the Devarda 
alloy work (see Series II under directions for Devarda Alloy Experiments) 25 cc. por- 
tions of the potassium nitrate solution used in the experiments using a 650 cc. Kjeldahl 
flask; place the flask on a steam or hot water bath and evaporate to dryness^ and pro- 
ceed according to the directions. 

Series HI. — ^Treat the solution of Series III, Devarda alloy method, exactly as 
Series II above. 

Series IV. — Repeat Series III, above, except that the mercury is to be precipitated 
in these experiments with 2 grams of sodium thiosulfate, NaaSsOi 4-51180, dissolved in 
25 cc. of distilled water. 

Series IV- A . — ^Accurately weigh by difference in a glass-stoppered phial, approxi- 
mately 0.5 gram of nitrate and transfer to 650 cc. Kjeldahl flask and proceed according 
to the directions given for the Moore Method. 

iSeries V. — Repeat Series II, III, IV, IV-A, using the sample of sodium nitrate and 
record all results. 


SUGGESTIONS. 

It is recommended that the digestion be carried out over a free flame 
(not a luminous flame). When adding the solution of sodium hydroxide, 
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it should be allowed to run down the side of the flask so that it collects 
beneath the solution already present and is not mixed until the flask is 
connected with the condenser when the flask is shaken. Collect the 
distillate in a flask containing a measured quantity of standard acid 
(hydrochloric or sulfuric), and a sufficient quantity of distilled water to 
bring the solution above the glass end of the condenser, using an adapter, 
fitted gas tight to the end of the condenser, if desired. The Davisson 
scrubber is recommended for the connecting bulb for these determina- 
tions. When other forms of connecting bulb are iwed or any modifica- 
tion of the directions given, no matter how slight, please state in your 
reply. Record all results. 

It has been the experience of the Nitrogen Laboratory of this Bureau 
that when free sulfur is present in a Kjeldahl distillation of ammonia, 
sodium alizarin sulfonate and methyl red are troublesome indicators 
but this is not observed with cochineal. If cochineal, however, is used, 
the standard acid and alkali solutions should be restandardized, using 
cochineal as an indicator, as in the actual determination of nitrogen. 

The collaborators were as follows: 

1. L. D. Haigh, University of Missouri, Columbia, Mo. 

2. W. D. Richardson, Swift & Co., Chicago, 111. 

3. J. O. Clarke, Bureau of Chemistry, Savannah, Ga. 

4. B. F. Robertson, Clemson Agricultural College, Clerason College, S. C. 

5. Paul Rudnick, Armour and Co., Chicago, 111. 

6. Roy £. Neidig, University of Idaho, Moscow, Idaho. 

7. G. A. Hopper, N. D. Agricultural College, Agricultural College, N. D. 

8. G. J. Noggle, Jarecki Chemical Co., Sandusky, Ohio. 

9. C. D. Garby, Fixed Nitrogen Research Laboratory, Washington, D. C. 

10. A. O. Olsen, Dairy & Feed Commission, St. Paul, Minn, 

11. R. D. Caldwell, Armour Fertilizer Works, Atlanta, Ga. 

12. J. J. Vollertsen, Morris & Company, Chicago, 111. 

13. C. M. Bible, Read Phosphate Co., Nashville, Tenn. 

14. J. W. Kellogg, De[>artnient of Agriculture, Harrisburg, Pa. 

15. A. J. Patten, Agricultural College, E. Lansing, Mich. 

16. L. F. Schmelzer, Armour Fertilizer Works, Chicago, 111. 

17. J. H. Pelot, Picatinny Arsenal, Dover, N. J. 

18. W. R. Austin, Tennessee Chemical Co., Nashville, Tenn. 

19. A. L. Prince, Experiment Station, New Brunswick, N, J. 

20. F. B. Carpenter, Virginia-Carolina Chemical Co., Richmond, Va. 

21. W. F. Hand, Mississippi Agricultural and Mechanical College, Agricultural 
College, Miss. 

22. J. G. Smith, Bureau of Soils, W'^ashinglon, D. C. 

23. J. F. Ellis, Bureau of Chemistry, Washington, D. C. 

Tables 1, 2 and 3 give the results obtained by the collaborators and 
Table 4 gives a summary of these results. 



394 ASSOCIATION OF OFFICIAL AGBICOLTITKAL CHJBadOSTS [Vol. VI, No. 4 

Tablb 

(Jollaboraiwe resuU$ on potassium nitrate 


SERIES 11 ( 0.25 gram ). 

(EaqgrewMwi aaper 


430XiLiUK>nAlt>ll8 

1 Houa 

\\i Hours 

IH Hours 





Highest 

Lowest 

Average 

Highest 

Lowest 

Average 

1 

13.72 

13.58 

18.65 

13.81 

13.81 

13.81 

13.77 

13.56 

13.66 

2 

13.80 

13.72 

13.77 

13.83 

13.81 

13.82 

13.77 

13.74 

13.76 

3 

13.59 

13.46 

13.55 

13.58 

13.58 

13.58 

13.63 

13.57 

13.61 

A 

13.02 

13,70 

13,77 

13.85 

13.82 

13,83 

13,82 

13.75 


5 

13.82 

13.81 

13.82 

13.81 

13.72 

13.77 

13.83 

13.80 

13.82 

6 

13.78 

13.75 

13.77 

13.71 

13.71 

13.71 

13.77 

13.76 

13.76 

7 

13.84 

13.72 

13.76 

13.84 

13.72 

13.78 

13.76 

13.72 

13.75 

8 

13.82 

13.66 

13.77 

13.82 

13.66 

13.77 

13.82 

13.62 

13.75 

9 

13.77 

13.72 

13.75 

13.85 

13.82 

13.84 

13.79 

13.75 

13.76 

10 

13.40 

13.20 

13.33 

13.40 

13.04 

13.28 

13.60 

13.44 

13.52 

11 

13.52 

13.52 

13.52 

13.64 

13.20 

13.41 

13.59 

13.51 

13.54 

12 

13.93 

13.73 

13.81 

13.97 

13.69 

13.86 

13.97 

13.88 

13.93 

13 

13.71 

13.51 

13.64 

13.66 

13.62 

13.65 

13.66 

13.36 

13.52 

14 

13.65 

13.53 

13.60 

13.65 

13.41 

13.52 

13.53 

13.41 

13.46 

15 

13.64 

13.60 

13.61 

13.72 

13.64 

13.67 

13.76 

13.64 

13.71 

16 

13.76 

13.74 

13.75 

13.71 

13.69 

13.70 

13.80 

13.79 


17 

13.75 

13.17 

13.45 

13.86 

12.41 

13.35 

13.88 

13.62 


18 

13.64 

13.60 

13.63 

13.72 

13.68 

13.71 

13.72 

13.68 

13.69 

19 

13.75 

13.73 

13.74 

13.80 

13.77 

13.79 

13.71 

13.69 

lEMa 

20 

13.49 

13.32 

13.43 

13.55 

13.48 

13.51 

13.60 

13.49 

13.53 

21 

13.93 

13.72 

13.84 

13.93 

13.72 

13.86 

13.86 

13.72 

13.81 

22 

13.87 

13.87 

13.87 

13.87 

13.71 

13.80 

13.87 

13.82 

13.85 

23 

13.81 

13.81 

13.81 

13.81 

13.80 

13.81 

13.84 

13.66 

13.74 


Table 


Collaborative results on sodium nitrate 


SERIES II ( 0.25 gram ). 

(Exprmsed as per 


CX>L&AR01IAT0R8 

1 Hour 

IK Hours 

] H Hours 




Average 

Highest 




Lowest 

Average 

1 

16.33 

16.27 

16.31 

16.34 

16.27 

16.33 

16.23 

16.19 

PPI 

2 

16.43 

16.38 

16.40 

16.44 

16.40 

16.40 

16.42 

16.35 


3 

16.21 

16.21 

16.21 

16.28 

16.16 

16.24 



HtyMIl 

4 

16.45 

16.32 

16.36 

16.51 

16.32 

16.43 

16.45 

16.32 

16.41 

5 

16.60 

16.47 

16.53 

16.41 

16.37 

16.40 

16.52 

16.44 

16.47 

6 

16.58 

16.50 

16.55 

16.50 

16.42 

16.47 

16.55 

16.46 


7 

16.48 

16.36 

16.41 

16.44 

16.40 

16.41 

16.56 

16.36 


8 

16.35 

16.29 

16.33 

16.45 

16.29 

16.33 

16.45 

16.39 

16.43 

9 

16.36 

16.31 

16.34 

16.39 

16.22 

16.32 

16.39 

16.35 

16.37 

10 

16.20 

16.00 

16.09 

16.08 

15.76 

15.95 

sliygl 



11 

16.24 

16.20 

16.23 

16.32 

16.20 

16.26 

16.23 


16.16 

12 

16.67 

16.60 

16.64 

16.60 

16.57 

16.58 

16.60 

16.51 

16.56 

13 

16.30 

16.18 

16.19 

16.28 

16.04 

16.15 

16.28 


16.10 

14 

16.11 

16.01 

16.05 

16.27 

16.17 

16.23 

16.21 

16,11 

16.15 

15 

16.32 

16.28 

16.29 

16.24 

16.24 

16.24 

16.56 

16.28 

16.37 

16 

16.38 

16.34 

16.35 

16.39 

16.36 

16.37 

16.44 

16.41 

16.43 

17 

16.47 

15.50 

16.06 

16.43 

16.29 

16.38 

16.53 

14.65 

15.82 

18 

16.48 

16.28 

16.40 

16.44 

16.28 

16.39 

16.44 

16.32 

16.36 

19 

16.30 

16.23 

16.27 

16.44 

16.38 

16.41 

16.38 

16.36 

16.37 

20 

16.18 

15.96 

16.05 

16.28 

16.07 

16.20 

EXSl 


16.31 

21 

16.42 

16.31 

16.38 

16.42 

16.31 

16.37 

16.42 

16.42 

16.42 

22 

16.48 

16.48 

16.48 

16.54 

16.20 

16.33 

16.51 

16.36 

16.41 

23 

16.44 

16.33 

16.38 



16.42 

16.49 

16.43 

16.46 
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1 . 

by the Denarda method. 


SERIES III (0.60 gram ). 

cant of nitrogen.) 


1 Hovn 

Hours 

Hours 

Hiffbest 

Lowest 

Average 

Highest 

Lowest 

Average 

Highest 

Lowest 

Average 

13.79 

13.70 

13.76 

13.79 

13.75 

13.78 

13.74 


13.72 

13.83 

13.82 

13.82 

13.84 

13.83 

13.83 

13.83 

13.81 

13.82 

13.37 

13.36 

13.36 

13.61 

13.46 

13.48 

13.51 

13.42 

13.47 

13,86 

13.76 

13.81 

13.85 

13.82 

13.83 

13.82 

13.78 

13.81 

13.91 

13.87 

13.89 

13.83 

13.80 

13.81 

13.86 

13.84 

13.86 

13.90 

13.84 

13.86 

13.90 

13.83 

13.86 

13.91 

13.88 

13.86 

13.86 

13.86 

13.86 


13.74 

13.78 

13.92 

13.78 

13.83 

13.77 

13.66 

13.72 


13.71 

13.78 

13.82 

13.82 

13.82 

13.81 

13.80 

13.81 


13.77 

13.79 

13.82 

13.74 

13.79 

13.64 

13.42 

13.48 


13.42 

13.47 

13.48 

13.38 

13.44 

13.70 

13.66 

13.69 

B i 1 ifl 

13.64 

13.68 

13.59 

13.49 

13.55 

13.91 

13.63 

13.80 

B? iffl 

13.92 

13.93 

13.94 

13.91 

13.93 

13.77 

13.61 

13,75 

13.68 

13.60 

13.65 

13.72 

13.66 

13.68 

13.80 

13,66 

13.71 

13.80 

13.72 

13.78 

13.77 

13.65 

13.72 

13.74 

13.62 

13.67 

V i 

13.56 

13.67 

13.76 

13.68 

13.69 

13.78 

13.74 

13.76 

B ? afl 



13.80 

13.75 

13.77 

14.18 

13.71 

13.94 

B 1 

13.76 

13.86 

13.92 

13.65 

13.76 

13.66 

13.66 

13.66 

B t 3ifl 

13.68 

13.69 

13.70 

13.64 

13.67 

13.66 

13.64 

13.65 

B ? hB 

13.82 

13.84 

13.83 

13.82 

13.83 


13.60 

13.65 

B S' 

13.48 

13.53 

1 




13.72 

13,73 

13.65 


13.63 

1^76 

13.76 



13.82 

13.82 

13.82 

13.68 

13.77 

13.82 

13.70 

13.77 

13.84 

13.80 

13.82 

13.85 

13.82 

13.82 

13.83 


13.82 


2 . 


by the Devarda method. 

SERIES III (0.60 gram ). 

ccot of nitroiron.) 


1 Hour 

IK Hours 

IK Hours 

Highest 

Lowest 

Average 

Highest 

Lowest 

Average 

Highest 

Lowest 

Average 

16.38 

16.35 

16.37 

16,40 

16.34 

16.37 

16.38 

16.31 

16.35 

16.37 

16.33 

16,34 

16.36 

16.35 

16.36 

16.35 

16.32 

16.33 

15.80 

15.44 

15.56 

16.21 

15.70 

15.95 

15.61 

15.36 

15.53 

16.42 

16.32 

16.37 

16.42 

16.38 

16.39 

16.45 

16.42 

16.43 

16.48 

16.43 

16.46 

16,51 

16.44 

16.48 

16.44 

16.41 

16.42 

16.66 

16.42 

16.48 

16.54 

16.40 

16.49 

16.53 

16.50 

16.51 

16.46 

16.40 

16.42 

16.40 

16.36 

16.39 

16.48 

16.36 

16.41 

16.42 

J 6.37 

16.40 

16.46 

16.37 

16.43 

16.42 

16.37 

16.40 

16.40 

16.39 

16.40 

16.38 

16.30 

16.35 

16.41 

16.31 

16.37 

16.12 

16.06 

16.10 

16.40 

15.96 

16.16 

16.12 

16.12 

16.12 

16.36 

16.28 

16.31 

16.32 

16.10 

16.23 

16.21 

16.19 

16.20 

16.76 

16.61 

16.67 

16.69 

16.61 

16.66 

16.67 

16.55 

16.62 

16.33 

16.23 

16.26 

16.26 

16.08 

16.14 

16.34 

1 16.08 

16.17 

16.46 

16.32 

16.41 

16.50 

16.30 

16.43 

16.41 

16.35 

16.38 

16.34 

16.32 

16.33 

16.28 

15.92 

16.15 

16.28 

16.28 

16.28 

16.60 

16.46 

1 16.48 

16.47 

16.44 

16.46 

16.44 

16.41 

16.43 

16.44 

16.23 

1 16.33 

16.34 

16.30 

16.31 

16.35 

15.89 

16.11 

16.34 

16.32 

16.33 

16.36 

16.32 

16.35 

16.40 

16.36 

16.38 

16.43 

16.40 

16.42 

16.46 

16.42 

16.44 

16.46 

16.44 

16.45 

16.35 

16.24 

16.30 

16.40 

16.28 

16.33 

.... 



16.45 

16.21 

16.31 

16,38 

16.34 

16.36 

16.31 

16.31 

' 16.31 

16.54 

16.40 

16.45 

16.55 

16.40 

16.45 

16.50 

16.35 

16.43 

16.42 


16.38 

16.48 

16.44 

16.47 

16.44 

16.39 

16.42 
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Table 4. 

Summary of eoUaboraiive results, 
(Expressed as per cent ci nitrogen.) 

DEVARDA METHOD. 



Sbribs II 

1 

Sbribs III 


1 Hr. 

IH Hr. 

Hr. 

] Hr. 

1 M Hr. 

mHr. 

1. Total average {Ko. 

13.66 

16.30 

13.68 

16.33 

13.69 

16.32 

13.73 

16.34 

13.74 

16.35 

13.74 

16.32 

2. Average of resuJte when/KNOi. 
scrubber was used \NaNOi 

13.65 

16.29 

13.65 

16.31 

13.69 

16.31 

13.73 

16.33 

13.74 

16.34 

13.73 

16.30 

3. A^er8ge of (2) omitting] 
results of Collaborators f 

3 and 10 JNaNO, 

13.68 

16.33 

13.68 

16.35 

13.71 
j 16.34 

13.75 

16.39 

13.76 

16.38 

13.75 

16.37 


H. C. MOORE METHOD. 



Sbribs 11 

Sbribs III 

Sbribs IV 

Sbribs IVa 

Total average j 

fKNO,. . 
[NaNOi. 

13.57 

16.23 

13.68 

16.03 

13.67 

15.93 

13.71 

16.28 

Average, omitting results of Col-i 
laborator 10 1 

^KNO,.. 

^NaNO,. 

13.61 

16.25 

13.70 

16.03 

13.68 

15.93 

13.72 

16.30 
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1923] 


H* C. Moore method* 


POTASSIUM NITRATE. 


cent of nitrogren.) 


Sbrzbs 11 

Seaibb III 

Sbribs IV 

Sbribs IV 

-a 

High- 

Low- 

Aver- 

High- 

Low- 

Aver- 

High- 

Ix)W- 

Aver- 

High- 

Low- 

Aver- 

mi 

est 

age 

est 

est 

age 

est 

est 

age 

est 

est 

age 

13.76 

13.66 


13.84 

13.79 

13.81 

13.82 

13.80 

13.81 

13,83 

13.18 

13.82 

13.72 

13.53 

13.64 

13.71 

13.57 

13.62 

13.84 

13.49 

13.70 

mMdiM 

■KIKIlj 

13.64 

13.69 

12.86 


13.89 

13.46 

13.66 

13.76 

13.60 

13.69 




13.71 

13.04 


13.87 

13.89 


13.78 

13.84 

13.86 

13.77 



13.21 

13.77 

13.84 

13.44 

13.60 

13.82 

13.66 

13.74 

BESl 

13.74 

13.90 

13.83 

13.54 

13.68 

13.84 

13.34 


13.90 

13.34 

13.68 

13.86 

13.53 

13.73 

14.13 

13.64 

13.85 

13.81 

13.67 

13.72 

13.78 

13.56 

13.69 

13.88 

13.63 

13.80 

13.74 

13.55 

13.68 

13,72 

11.92 

12.76 

13.62 

12.90 

13.33 


EEMI 

13.50 

13.82 

13.42 

13.63 

13.64 

13.56 

13.59 

mhMim 

13.60 

13.65 

13.78 

13.72 

13.75 


13.66 

13.69 

13.93 

13.81 

13.88 

13.97 

13.35 

13.68 

13.42 

11.52 





13.66 

13.60 

13.58 

13.76 

13.66 

13.71 

13.78 

13.56 

13.71 

13.71 


13.65 

13.62 

13.60 

13.54 

13.20 

13.58 

13.40 

13.31 

13.68 

13.19 

13.60 

13.26 

13.64 

13.75 

13.73 

13.74 

13.80 

13.62 

13.77 

13.16 

13.79 

13.39 

13.88 

13.78 

13.83 

13.79 

13.67 


13.87 

13.70 

13.76 

13.84 

13.60 

13.67 

13,72 

1^64 ! 

13,67 

13.70 

lies 

13.69 

13.76 

13.68 

13.77 

13.78 

13.72 

13.75 

ItiUtl 


12.79 

13.73 

13.71 

13.28 

13.42 

13.72 

13.37 

13.55 




14.28 


14.08 

13.97 

13.83 

13.91 






13.94 

14.10 

13.66 

13.83 

13.79 

13.76 

13.77 

13.71 

13.59 

13.64 




13.83 

13.75 


13.83 

13.55 

13.77 

13.87 

13.39 

13.77 

13.97 

13.61 

13.76 


DISCUSSION. 

Devarda method * — Under the conditions specified, including the 
amounts of nitrate and the forms of apparatus, it is concluded that an 
hour is sufficient time for distillation. An extension of the time of dis- 
tillation to one hour and a half does not appear to give any positively 
detectable difference. This conclusion agrees with the collaborative 
results of a year ago in that it indicates that an hour is sufficient time. 

Those collaborators using the Davisson scrubber obtain results slightly 
higher and nearer the theoretical figure than those using other forms of 
apparatus. 

The H. C. Moore method . — The results for sodium and potassium 
nitrates using 0.25 and 0.5 gram, respectively, are contradictory, the 
sodium nitrate giving lower results consistently with 0.5 gram and the 
potassium nitrate giving higher results. The substitution of sodium 
thiosulfate as a precipitant for mercury apparently gives slightly lower 
results. It is doubted if the differences noted above are proved to be 
due to the differences in experimentation noted. The comparison of 
the results for the dry nitrates and for the nitrates in solution is the 
most striking of all the comparisons here made and is believed to be 
significant. Sodium nitrate gives decidedly higher results for the dry 
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salt. Since this salt is hydroscopic, the inference is drawn that the 
freedom from water or, in other words, the concentration of the sul- 
furic-salicylic acid mixture is a critical condition in determining the com- 
pleteness of the reduction of the nitrate. It is thought that this con- 
clusion should be further studied with collaborators next year. It is 
possible that the apparent differences mentioned above for sodium and 
potassium nitrates in 0.25 and 0.5 gram amounts, and also for thio- 
sulfate in place of sulfide may, in fact, be due to adventitious differ- 
ences in the concentration of the sulfuric-salicylic acid mixture. Cot- 
tainly the results obtained by the collaborators show too wide differ- 
ences to be entirely satisfactory. If, however, the method can be made 
to give more exact and dependable results, it can be recommended for 
use. The technique of the method is so similar to that of the Ejeldahl 
method that it appears to be worthy of further study. 

Sodium thiosulfate as a precipitate for mercury in the Kjeldahl method . — 
Commercial sodium and potassium sulfides are satisfactory in pure 
condition for precipitants for mercury in the Kjeldahl method. They 
also possess the advantage of cheapness. However, the impurity in 
which they are commonly found and their tendency to oxidation pre- 
sent conditions which are unfavorable to their use. Sodium thio- 
sulfate, on the other hand, is reasonably cheap and presents the ad- 
vantage of being relatively stable, both as a salt and in solution. 

RECOMMENDATIONS. 

It is recommended — 

(1) That the referee for 1923 be instructed to study the Devarda 
method as applied to the nitrates of commerce, as it is believed that the 
collaborative work on pure nitrates has shown with sufficient definite- 
ness the conditions which should be used. 

(2) That the Moore method for nitrates be studied with collabora- 
tors next year. 

(3) That the Referee on Nitrogen for 1923 be instructed to study 
the use of sodium thiosulfate as a substitute for sodium or potassium 
sulfide in precipitating mercury in the Kjeldahl method. 
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REPORT ON POTASH. 

DEVELOPMENT OF THE LINDO-GIADDING METHOD AND INVESTIGA- 

TION OF OTHER METHODS FOR POTASH DETERMINATION BY 
THE ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS. 

By J. T. Foy (Clemson Agricultural College, Clemson College, S. C.)» 

Associate Referee. 

It has long been knoRrn that the official Lindo-Gladding method does 
not account for 100 per cent of the water-solublp potash, or for all the 
potash probably available as plant food, especially in mixtures of acid 
phosphate and potash. A method or process which will account for 
all of this potash will be welcomed by all, and for the benefit of those 
who may further investigate it is believed that a review of the pro- 
ceedings of the A. 0. A. C. in reference to investigations of methods for 
the determination of potash in mixed fertilizers will be helpful. This 
report will necessarily be largely a history of the Lindo-Gladding method, 
with the changes made since it was brought before the association in 
1886. 

The first official method adopted corresponds closely with the present 
optional method with the following exceptions: hydrochloric acid was 
employed along with water in effecting the solution of potash; no oxalic 
acid or ammonium oxalate was employed in the precipitation of the 
lime; and two separate treatments with ammonium carbonate, accom- 
panied by an additional filtration, evaporation and ignition^ were 
necessary. 

In 1885, H. W. Wiley reported the results of cooperative work carried 
out under his direction and as a result the use of hydrochloric acid as a 
solvent was discontinued. 

The Lindo-Gladding method was compared with the official method 
in 1886, and proving quite satisfactory it was used as an alternate 
method. It was adopted as official in 1887, the former official method 
being made an alternate method. 

The association carried on the work of improving the official method 
from year to year. A few minor changes were made, such as adding 
ammonia to the solution before adding ammonium oxalate, and omitting 
the use of sodium chloride just before the addition of platinic chloride. 

The accuracy of the Lindo-Gladding method was challenged by 
German authorities in 1893 when they made determinations by the 
Stassfurt method on samples of mixed fertilizers forwarded by the asso- 
ciation, claiming that the sulfuric acid, both free and combined, was 
responsible for a considerable share of the assumed errors. In the 


I U. s. Div. Chem. BuU. 97: 68. 
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Stassfurt method the sulfates were removed and the solution was made 
with weak acid, the method as a whole not being applicable to mixed 
fralilizers. 

In 1893, N. Robinson^ found that noticeable losses of potash were 
shown by the official method. The chief source of error arose from the 
occlusion of potash salts by the heavy precipitates formed by addition 
of ammonia and ammonium oxalate, or to some potash forming an 
insoluble compound with silica or other substance present. Small 
losses were attributed to the alcohol washings and to the solvent action 
of ammonium chloride solution on the precipitate. Few analytical 
methods give a precipitate absolutely insoluble in the wash liquid. 

The present method for potash salts was adopted in 1897 ; this method 
called for direct evaporation of the water solution without addition of 
ammonia or ammonia oxalate. 

The failure of the Lindo-Gladding method to obtain all the potash 
soluble in water, especially from mixtures of acid phosphate and potash 
was realized and, in 1900, F. B. Carpenter suggested that the addition 
of 5 to 10 grams of ammonium chloride to the weighed sample might 
aid in securing solution of all potash present. The association found 
that this did increase the potash 0.07 per cent, but the large amount of 
ammonia salts left after evaporation with sulfuric acid is a disadvantage, 
as it might cause sputtering. 

The association investigated the method by C. L. Hare* in which 
“milk of lime” was substituted as the precipitant for phosphates, iron, 
alumina, etc., in place of ammonia and ammonium oxalate, which 
eliminated the evaporation to expel eunmonia, thus avoiding the probable 
loss of potash during evaporation. This method proved to be rapid, 
but trouble was encountered in washing the final precipitate due to the 
large amount of lime, etc. When organic matter is present the sample 
is ignited with dilute sulfuric acid, which was an objection, especially 
in States that require the potash to be soluble in water. Further experi- 
ments were made in the hope of finding a method that would dissolve 
all the potash in mixed fertilizers. The theory was advanced that 
sodium salts are occluded before those of potash; consequently sodium 
hydrate was used instead of ammonia. This was followed by some work 
done by F. B. Carpenter who showed that an average of 0.3 per cent 
potash was occluded in the heavy precipitate formed by addition of 
ammonia and ammonium oxalate, and that the occludon was not due 
to formation of insoluble potash compounds. It was suggested that 
5 cc. of hydrochloric acid be added when making the solution, that it 
be neutralized with sodium hydrate, and that powdered ammonium 
oxalate be added. The results by this modification were very gratify- 


>J. Am. Chan. Sm., 1894, U: 384. 
> U. S. Bur. Chtan. Bull. 73: 38. 
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ing, the amount of potash found very nearly approaching the theoretical. 

It was recommended that these changes be made in the official method, 
but, in 1905, by a vote in which chemists in charge of fertilizer con- 
trol were the only qualified voters, the recommendation was lost, due 
principally to laws that existed in twenty-seven states which required 
the potash to be soluble in water. It was agreed, however, that this 
small amount of acid in the water solutions, while not liberating any of 
the insoluble forms of potash, would liberate any occluded potash in 
the substance which would be available to plant food. The associa- 
tion appointed a committee to define “available potash”, but the report 
of this committee could not be found in the records. 

The volumetric estimation of potash as phosphomolybdate, proposed 
by M. G. Donks, was suggested as affording a possible means of re- 
covering all the potash in mixtures containing acid phosphate and 
potash. The association worked on this method and modifications of 
the method for three years and in 1908 recommended that further work 
be discontinued for the time being, in order to take up the cobalt-nitrite 
volumetric method, as modified by DrusheP. This method gave closer 
agreement with the official method than did the phosphomolybdate 
method. This work was discontinued in 1910. The gravimetric 
cobalt-nitrite method was also tried out. 

In 1908 the use of ammonia and ammonium oxalate was employed in 
the determination of potash salts. Lower results were reported, which 
tended to prove the contention of some that potash is occluded in the 
precipitate formed. 

One of the most important changes made was the adoption of Brecken- 
ridge’s* modification of the official method in 1912, which provided for 
the washing of a weighed amount of sample through filter paper with 
hot water to a volume of about 200 cc. and in case of mixed fertilizers, 
adding 2 cc. of hydrochloric acid and heating to boiling, ammonia and 
ammonium oxalate being added and potash determined in the usual way. 
In 1917 the addition of 2 cc. of hydrmWoric acid was eliminated. 

The perchlorate method was first studied in 1912 and, with various 
improvements and modifications, including the barium hydroxide pro- 
cess and the modification of the De Roode moist combustion perchloric 
acid method by Keitt and Shiver®, was before the association continually 
until 1920. 

Moore and Caldwell* have shown that higher results can be obtained 
by using stronger alcohol for the first washings in the official method, 
owing to a solvent effect of the 80 per cent alcohol or to the presence of 
sodium salts in the alcoholic solution. Hazen also finds that stronger 


) Chem. News. IQOS. 97: 124. 
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(90 per cent) alcohol gives higher results^ Robertson and McDonnell, 
in 1904, found there was no material difference in results in the use of 
95 per cent alcohol and 80 per cent alcohol in washing the precipitate. 
This question is still before the association. 

The centrifugal method by Sherrill^ is now before the association, but 
it is the writer’s opinion that this method is not suitable as an official 
method, but is applicable where a quick approximate potash determina- 
tion is required as in factory control. 

This review shows that the Lindo-Gladding method has constantly 
been before the association, and such chemists as Wiley, Ross, Car- 
penter, Hare, Fraps, Breckenridge, Jarrell and others have contributed 
to its improvement and development. 

It is today the best method available for potash in mixed fertilizers, 
and except for the loss of a small amount of potash due to occlusion, 
especially in mixtures of acid |)hosphate and potash and the probable 
loss due to the solubility of the precipitate in 80 per cent alcohol, it 
would be above criticism. The loss by occlusion is partly compensated 
for by the decreased volume of the supernatant liquid caused by the 
heavy precipitate. This error could in some cases be avoided by the 
addition of a small amount of hydrochloric acid to the wash water, 
especially in mixtures of acid phosphate and potash. This change, of 
course, would conflict with the existing laws in some States, which call 
for water-soluble potash only. If future results warrant this change, 
it is possible that the different State fertilizer boards of control could 
have those laws modified to suit the conditions. 

RECOMMENDATIONS. 


It is recommended — 

(1) That investigation of the centrifugal method by Sherrill be dis- 
continued. 

(2) That a further study of the use of stronger alcohol for first wash- 
ings of the precipitate as suggested by Moore and Caldwell be continued. 

(3) That the use of weak acid in making the solution in mixtures of 
acid phosphate and potash be investigated. 


1 J. Auoe, Official Agr. Chemiaii, 1922, 5: 456. 
* Ibid., 1921, 13: 227. 
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SUMMARY RELATING TO STRENGTH AND KIND OF ALCO- 
HOL USED IN OFFICIAL POTASH METHODS, 1884-1921. 

By H. A. Huston (Soil and Crop Service of the Potash Syndicate, 
42 Broadway, New York, N. Y.). 

A* As printed in oiBcial or provisional methods. 

B. Recommendations by reporter or referee. 

C. Suggestion or comment by member of association. 

D. Recommendation or comment by other chemists. 


1884 . 


A — Atlanta Meeting, May: 95 per cent alcohol. 

A — Philadelphia Meeting, September: strong alcohol (80-95 per cent), 
more alcohol. 

1885 . 


A — 85 per cent alcohol followed by 5 cc. of ether. 

C — W. C. Stubbs^ stated he used 95 per cent alcohol + 3^ its volume 
of ether. 

D — T. S. Gladding®, in the proposed Lindo*Gladding method, used 
for superphosphates alcohol and ammonium chloride solution, followed 
by chemically pure alcohol. 


1886 . 


A T • j 4^1 jj- i superphosphates — alcohol, pure alcohol. 

A-L«.do.GWdmg \ ^5 kaiMt^deohol, dcohol. 

Alternate method — strong alcohol, strong alcohol, 5 cc. of ether. 

B — W. J. Gascoyne* recommended alternately strong alcohol, 5 cc. 
of ether, ammonium chloride solution, alcohol, 5 cc. of ether. 


1887 . 


r * J J J* i superphosphates — alcohol, pure alcohol. 

-Lindo-Gladdingj^^j^^^ and kainite-alcohol, alcohol. 

Alternate — strong alcohol, strong alcohol. 


1888 . 

A — Same as in 1887. 

B — Reporter states New Jersey Station uses 80 per cent alcohol in 
Lindo-Gladding method. 

1889 . 

A — Same as in 1887. 

i U. S. Bur. Ch«iii. Bull. 7: (1885), 25. 

* Ibid,, 40. 

9 Ibid., 12 : (1886), 51. 
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1890 . 

A — Lindo-Gladding — same as in 1887. 
Alternate — strong alcohol. 


1891. 

A — Lindo-Gladding — same as in 1887. 

Alternate — 80 per cent alcohol, strong alcohol, 5 cc, of ether. 


A — Same as in 1891. 


1892. 


A — Same as in 1891. 


1893. 


1894. 

A — Use of ether struck out; otherwise same as in 1891. 

\ 

1895. 

A — All alcohol to be 80 per cent. 

B — H. J. Wheeler' recommended 80 per cent alcohol for all. Adopted. 
C — F. P. Veitch^ suggested one strength alcohol instead of 80 per 
cent and ordinary alcohol. 


A — 80 per cent alcohol. 


1896-1901. 


1902. 

A — 80 per cent alcohol. 

D — G. W. Lehmann* reports comparison of 95 per cent alcohol with 
80 per cent followed by ammonium chloride solution, the latter giving 
low results. 


1903. 

A — 80 per cent alcohol. 

C — C. C. McDonnelH used 95 per cent alcohol for final washing on 
oflBcial samples. 

1904. 

A — 80 per cent alcohol. 

C — J. W. Kellogg® says he had difficulty in dissolving sodium chloro- 
platinate (Na 2 Pt Cle) in 80 per cent alcohol. 

l U. S Bur Chem BuU. 47; (1896). 23 
> Ibid., 18. 

« Ibid., 73 ; ( 1902 ). 33 . 

* Ibid., HU ( 1903 ), 127 . 

« Ibid., 90: ( 1906 ), 111 . 
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A — 80 per cent alcohoL 


1905 - 1910 . 


No report. 


1911 . 


1912 . 

A — 80 per cent alcohoL 

C — C. Beatty^ compared “denatured” alcohol with ordinary alcohol. 
No difference. 


1913 . 

A — 80 per cent alcohol. 

B — Reporter states results using “denatured alcohol commercial” are 
comparable with ethyl alcohol, when used in same strength, and asks for 
trial of it. 


1914 . 

A — 80 per cent alcohol, sp. gr. 0.8645-15/15. This is 80 per cent by 
volume. Denatured alcohol. Formula 1, may also be used after dilution 
with water to make 80 per cent by volume. 

B — Recommended denatured alcohol as under A. 

C — E. E. Vanatta^ reports losses in 3 washings with 80 per cent alco- 
hol — 50 cc, portions — 1.8 to 6.2 milligrams. A. L. Gibson* reports very 
little difference between 80% denatured and 80% ethyl alcohol. 

1915 . 

A — 80 per cent by volume. 

C — P. L. Hibbard^ thinks alcohol stronger than 80 per cent should be 
used. 

1916 - 1919 . 

A — 80 per cent by volume. 


1920 . 

A — 80 per cent by volume. 

B — No report in proceedings. 

D — Cddwell & Moore* presented paper on varying the strength of 
alcohol in Lindo-Gladding method. It would seem that the results 
reported, which overran the theory, might be accounted for by in- 
sufficient washing (only 3 times) before using the ammonium chloride 
solution. 


* y. S. Bur. Chem. BuU. 162: (1913). 20. 

Chemutt, 1914. 1: 407. 

• f nu# 
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mi. 

A — 80 per cent by volume. 

B — Recommendation of the previous year that strength of alcohol 
be studied, repeated. 

C — William Hazen^ compared 80, 90, and 96 per cent alcohol. Recom- 
mended that 90 per cent be used for first, and 80 per cent for final wash- 
ing. 


Solubilily of KtPtCU in Alcohol. 

Soluble in 42,500 parts absolute alcohol (Precht)*. 

Archibald, Wilcox and Buckley* give results of extensive experiments, 
from which it is seen that 100 grams of saturated solution of K«PtCl« 
in ethyl alcohol, 70 per cent by weight, contain 0.0128 gram; 80 per 
cent — 0.0086 gram; 90 per cent — 0.0025 gram; and 100 per cent — 
0.0009 gram. 

Peligot* gives 80 per cent— 0.05 gram; 90 per cent — 0.02 gram. 

Solubility of KtPtCU and NaaPtCh in Alcohol. 

Bulletin 43* states: 

One liter of 90 per cent alcohol contains 0.03 gram K>PtCl« and one liter of 60 per 
cent alcohol dissolves 110 grams NaiPtCl*; one liter 95 per cent alcohol dissolves 22 
grains NaiPtQ«. 

Precht (Comey)* NasPtCls more soluble in absolute alcohol than in 
95 per cent alcohol. Saturated solution in absolute alcohol contains 
11.90 per cent; in 95 per cent alcohol, 6.34 per cent. 

Solubility of Ammonium Chloride in Ethyl Alcohol {Comey). 

One hundred parts, sp. gr. 0.872 (75.35 per cent by volume), dissolves 
4.75 parts; 100 parts, sp. gr. 0.834 (88.55 per cent by volume), dissolves 
1.5 parts; 100 absolute dissolves 0.62 parts at 19. Ten cc. of mixed 
alcohols containing 10.40 per cent methyl and 89.60 per cent ethyl 
alcohol dissolve 0.0658 gram of NH4CI. 

MgPtCls+OHsO solution in absolute alcohol. 

BaPtae+6H*0. Decomposed by alcohol. 

MgCh-l-dHsO much more soluble in strong than in dilute alcohol. 

MgS04-t-7Ht0 100 parts absolute alcohol dissolve 1.3 parts at 0. 

Hubbard* published an extended article on potash determination, 

1 ./. Ataoe. Official Agr. ChemuU, 1922, 5: 456. 

a Z. anal. Chcm.^ 1876, 18} 609. 

* ./. Am. Chem. Soe., 1908. 30: 747. 

* Ibid., 766. 

» V. S. Bur. Chisn. Bull. 43: (1894), 229. 

* Cocney-Hahn, a Dictionary of Chemical Solubilitiea — Inorganic, 2nd ad. 1921. 

’ J. Ind. Bng. Chem., 1917, 9: 504. 
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with bibliography. He shows that K 2 PtCl 6 is about four times as 
soluble in 80 per cent alcohol as in 95 per cent. He states that only a 
slight excess of platinum solution (not enough to form Na 2 PtCl 6 ) should 
be used, because of the slow solubility of Na 2 PtCl 6 in alcohol. 

No report on potash availability was made by the associate referee. 


AVAILABILITY OF POTASH IN MIXED FERTILIZERS. 

By N. E. Gordon (Chemistry Department, University of Maryland, 

College Park, Md.). 

The paper, “The Determination of Potash in Mixed Fertilizers”, 
by F. B. Carpenter, given before the American Chemical Society at 
Pittsburgh, September 5-8, 1922, prompted the writer to make this 
report. After giving the history of the development of the potash 
determination in mixed fertilizers, Carpenter^ points out the necessity 
of finding some method in the analysis of mixed fertilizers that will 
show the same amount of potash derived from the salts readily soluble 
in water as was employed in the formula. He says in part: “The cause 
of low results has never been explained, but in the investigation of the 
writer, a part of the potash seemed to be occluded or retained in the pre- 
cipitate which results from the addition of ammonia and ammonium 
oxalate”. He says further: “The low results in some cases may be 
accounted for by some slight fixation of the potash, but if such were the 
case, it is not strongly held and in all probability is available for plants”. 

No work with this particular problem in mind has been done, but the 
investigations on colloids during the past two years at the University of 
Maryland would indicate that Carpenter’s assumptions are partly cor- 
rect. Two points may well be discussed: (1) The cause of the low results 
in determining the potash in mixed fertilizers; and (2) the availability 
of the unrecovered potash. 

THE CAUSE OF LOW RESULTS. 

The low results in mixed fertilizers might be due to the colloids of 
ferric oxide and alumina. When the rock phosphate is treated with 
sulfuric acid the iron and aluminum are partially converted into soluble 
compounds, as can be shown by testing the filtrate in the potash determi- 
nations. At the high temperature at which this treatment is carried 
out these compounds rapidly undergo hydrolysis, forming gels of 
alumina and iron oxide; silica gel also is undoubtedly formed. The 
alumina and iron oxide gels act as fairly strong adsorbents for potassium 
salts as the following table shows: 


> Seienu, 1922 . 56 : 095 ; Am, FtHilizer, 1922 . 57 : 55 . 
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Table 1. 

AdBOrpium of potassium from O.iN sotutwns by hydrogels* 


GEL tTSED POTABBIUM ADSORBED BBR GRAM OF OBL 

K,S04 KH,P04 kno, 

mg. mg. 

Silica 0.42 0.06 None 

Alumina 9.2 74.3 None 

Ferric oxide 4.0 107.2 None 


It is noted that ferric oxide and alumina take up an appreciable amount 
of the potassium while the amount taken up by the silica may be neg* 
lected. Therefore, if either of the last two gels is present in the rock 
phosphate it is reasonable to suppose that a certain amount of potas- 
sium may be adsorbed. 

Whether or not all this potassium can be washed out of the gel is 
questionable. Leaching out the phosphate has been tried, and it was 
found that when about six liters of water had run through, only one- 
half to one-third of the phosphate had been washed out, and the rate at 
which it was being leached at this time was almost unappreciable (0.3 
milligram in 50 cc. filtrate). 

Table 2. 

Amount of phosphate radical left in the gels after washing with 6000 cc* of water, 

PO 4 IN alumina gel PO 4 IN IRON GEL 


gram gram 

Before washing 0.3142 0.5788 

After washing 0.2308 0.2688 


The potassium in the residue was not determined, but it is believed 
from results of later pot experiments that it was present in a quantity 
equivalent to that of phosphorus. 

AVAILABILITY OF UNDETERMINED POTASH. 

That unrecovered potash in mixed fertilizers may be available for 
plant use is indicated by the following pot experiment. The hydrogels 
of iron and alumina were allowed to attain maximum adsorption in a 
solution of potassium acid phosphate. They were then subjected to 
leaching with water until there was scarcely any reaction obtainable in 
the filtrate for the phosphate radical (used because of its delicacy). 
Portions of the gels showed on analysis a composition similar to that 
given in Table 2. These gels were then mixed with sand which was free 
from both potassium and phosphate. Sweet potato seedlings were 
planted in the mixtures. After these plants had been allowed to grow 
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for eight weeks, they were analyzed for potassium and checked with a 
control plant. The gains in potassium are shown in Column 3 of Table 3. 
Column 4 gives the percentage of the total potassiiun used by the plant 
in eight weeks, while Column 2 gives the gain in weight. 

Table 3. 

AvailabUify qf unreeoeertd polath. 


mCRBASE IN INCREASE OP POTASSIUM 
OEL USED WEIQBT OF POTASSIUM TAKEN FROM 

PLANT IN PLANT THE CEL 

per eemi per cent per cent 

Iron 263 129 63.3 

Alumina 227 150 71.0 


These results show that if mixed fertilizers contain colloids of ferric 
oxide and alumina, it is possible for the potash determinations to be 
low, and still for the unrecovered potash to be available for plant use. 

No report on precipitated phosphates was made by the associate 
referee. 

THE VOLUMETRIC DETERMINATION OF PHOSPHORUS^ 

By W. A. Turner (Bureau of Animal Industry, Beltsville, Md.). 

Experiments conducted to test the reliability of the Pemberton volu- 
metric method for phosphorus have given results uniformly higher 
(about 8 per cent) than those obtained by the gravimetric method. 
These experiments were conducted on a solution of purified sodium 
phosphate and on samples of blood, plasma and urine. These results 
would correspond to a composition for ammonium phosphomolybdate 
such as that given by Hundeshagen*, (NH4)3 PO4-I2 M0O3-2HNO3, 
and are in agreement with results obtained by recent investigators 
(Marchand*, VogeP). It is not thought, however, that the formula of 
Hundeshagen represents the true composition of the precipitate. It is 
thought, rather, that the precipitate consists of an acid ammonium 
phosphomolybdate, (NH4)2 HPO4 . 12M0O3 or NH4H2PO4. 12 Mo 08 , 
together with a certain amount of occluded molybdic acid (Baxter®), the 
combined effect of which will account for the 8 per cent error observed. 
The error is constant and on this basis a new factor can be calculated 
which may be applied with very satisfactory results. 

* j^bstxaot of a paper presented before the meeting of tiie American Chemical Society in September, 

^ complete paper will be pii^Ushed later in the Journal of the Ammcan Chemical Society. 

* amd. CAem., 1889. 28: HI, 

1 9^- 1919. 13: 2722; 1921, 15: 8956; 5, African J, ScL, 1918-19, 15: 357. 

A' Ind.ATran».), 1922. 41: 127. 

* Am. Chem. J„ 1902. 28: 298; Baxter and Griffin, Am. Chem. J., 1905, 34: 204. 
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A NEW FERTILIZER SAMPLING TUBE. 

By L. D. Haigh (University of Missouri, Columbia, Mo.). 

The Association of Official Agricultural Chemists, at the meeting of 
November, 1919, recommended certain directions to be followed in 
obtaining a sample of fertilizer for analysis. Among these is the recom- 
mendation that a sampler be used which removes a core from the bag 
from top to bottom. 

Of samplers of this type, perhaps the Indiana double-tube sampler is 
best known. This consists of two tubes, one inside the other. The 
wall on one side of the two tubes is cut away to form a long groove-like 
opening through which the tube is filled after insertion in the sack. By 
turning the inside tube to one side the opening is closed. The closed 
sampler is inserted into the sack; it is then opened with the openings 
upward. After shaking the sack to fill the tube, the sampler is closed, 
withdrawn, and emptied. 



Recently a sampler was described by J. W. Kellogg' of the Pennsyl- 
vania Department of Agriculture. This sampler removes a core by 
boring down into tlie sack, the lower end being open so that the fertilizer 
ent«^ as the sampler is inserted. A number of openings along the side 
assist in removing the sample from the tube after withdrawal. When 
not in use this sampler can be separated into two parts by unscrewing 
a joint near the center, placed in an ordinary suit case and carried from 
place to place. The writer has not actually worked with this sampler 
but from experience certain difficulties with its use might be anticipated. 
Among these is the probability that contents of the sack will enter at 
the side openings as well as at the end, both when being pushed into, 
and withdrawn from, the sack. 

In a recent number of this Journal, the writer published a desmp- 
tion of the sampler used in the fertilizer inspection work in Missouri, 
together with comparison of results of analysis of samples obtained with 
this sampler and with the Indiana double-tube sampler. In this article 
it was stated an effort was being made in Missouri to adapt the idea of 
the double-tube sampler to the Missouri sampler. As a result of differ- 

> J. Ind. Eng. Chan., 1822, 14 ; 031. 

^J. Assoc. Official Agr. CimittSg 1B21, 4 ; 697. 
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ent trials a new form of sampler is now in use which is free from the 
mechanical difficulties of the double-tube sampler and which obtains, 
with equal efficiency, a representative sample from the sack from top 
to. bottom. 

This new sampler consists of two parts: (1) A brass tube 303^ inches 
long and approximately 11-32 inches inside diameter and inch out- 
side diameter; (2) a solid brass rod fitting into the brass tube as perfectly 
as possible and yet sliding in and out with slight pressure. 

One end of the tube is fitted with a piece of solid-brass rod ground to 
a point; the other end has a cylindrical wooden handle 3 inches long and 
1% inches in diameter. Three longitudinal slots, inch in width 
lying end-to-end along the tube, permit the material in the sack to enter 
during the operation of drawing the sample. The length of the brass 
tube from the end of the handle to the solid pointed end is 32 inches. 
The solid-brass core-rod is also provided with a handle; this is a solid- 
brass cylinder, 13^2 inches long and 1% inches in diameter. The length 
of the core-rod (approximately 31J4 inches over all) is such that when 
inserted in position in the tube the lower end rests upon the solid-brass 
point of the brass tube, while the handle of the rod is still 1/16 inch from 
the handle end of the brass tube. In using the sampler the core-rod is 
placed in the tube; the point of the tube is then inserted into the top of 
the sack and the sampler, groove down, is pushed in by exerting pressure 
on the solid brass handle of the core-rod. If the sampler can not readily 
be pushed in by hand, it may be driven in by blows with a block of wood 
or mallet. The core-rod is now withdrawn completely from the tube 
without twisting, and the tube is rotated in the sack 180 degrees, or 
until the groove faces upwards. By tapping on the sack above the 
sampler the tube is readily filled with a part of the contents of the sack. 
The tube is now withdrawn, the operator holding a finger over the groove 
to push away any fertilizer which has piled upon the groove above the 
edges. The contents of the tube are turned out on a sheet of paper, 
after which the tube is held vertically and tapped a few times to remove 
all particles from the inside. The core-rod is now replaced and the 
sampler is ready for the next sack. 

The contents of this tube are such that after ten sacks have been 
sampled the material obtained from the tube amounts to one pound or 
more. This is transferred to a suitable container for transportation to 
the laboratory. 

As mentioned in the previous article, the double-tube sampler is sub- 
ject to some difficulties in practice. The attempt to rotate the two tubes, 
one inside the other while inserted in a sack of fertilizer, causes fine 
material to work into the space between the tubes which at times become 
immovable before the sampler is opened wide. If, however, the tube 
opens without much difficulty, it is often impossible to close it after 
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filling. In the sampler just described — the center rod being withdrawn 
longitudinally — the fine material does not work into the space between 
the tube and the rod. 

The experience of the writer tends to prove that with a sampler closed 
longitudinally it is immaterial whether the tube is closed on the side 
when withdrawn from the sack. If the tube has been filled before 
withdrawing, no more material can enter by rubbing against the side 
because there is no other opening from which material can be pushed 
out by this pressure from the sides. (This, in the writer’s opinion, con- 
stitutes a serious defect in the tube described by Kellogg.) It is obvious, 
however, that when an open sampler is inserted into a sack, some ma- 
terial will enter the sampler before it is in its final position. It seems 
necessary, therefore, for best results, that the sampler be closed when 
inserted. This suggests at once that the double-tube sampler may be 
altered by substituting a solid rod for the inner tube. The rod may 
then be withdrawn when the operator is ready to fill the tube. 

The core-rod adds considerable rigidity to the sampling tube, and 
since the pressure is exerted upon the solid pointed end, the tube is 
dragged rather than pushed into the sack, thus preventing any tendency 
to bend the sampling tube out of shape. 

H. S. Bailey: For several years the American Oil Chemists Society 
has been distributing to its members and others interested samples of 
cottonseed and other feed meals for collaborative analysis. This work 
originally called the “check meal work” of the society is now known as 
the Smalley Foundation, in honor of the late Dr. F. N. Smalley who 
gave so generously of his time to make it a success. 

This year 30 samples, at the rate of one each week, are being dis- 
tributed to approximately 75 collaborators. These samples are analyzed 
for moisture, gasoline soluble material and ammonia, and the results 
are reported to H. C. Moore, Chief Chemist of the Armour Fertilizer 
Works, Chicago. Mr. Moore compiles the results and calculates what 
is known as the “accepted average” for percentage of oil and ammonia 
on each sample every week and sends a printed report to each analyst. 
The accepted average is not the arithmetical average but a weighted 
mean of all results except those obviously incorrect. 

This checking up every week of the 75 or more laboratories interested 
in the analysis of feeds and fertilizers has, in the last four years, resulted 
in a marked improvement in the agreement of results. A silver cup and 
several certificates of accuracy are awarded every year to those making 
the highest standing throughout the season. This competitive feature 
is not the aim of the work; it is merely to add interest. 

While the samples cost the members of the Oil Chemists Society 
SI 5 a year they are available to all ofiScial laboratories without charge, 
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the only requirement being that those accepting the samples make at 
least one of the determinations, oil or ammonia, each week and report 
their results to the chairman. Since petroleum ether instead of ethyl 
ether is recognized as the official solvent by the American Oil Chemists 
Society some of the State chemists who are already availing themselves 
of the samples report only moisture and ammonia. There is no required 
procedure for the determination of ammonia but the majority of the 
analysts use the mercury method. 

On Sample No. 7 of this year’s series which contained 6.72 per cent of 
ammonia, according to the accepted average, the seven State and experi- 
ment station chemists who reported varied from this average +0.03 
per cent, —0.15 per cent, —0.04 per cent, +0.06 per cent, —0.02 per 
cent, 0.00 per cent, and —0.02 per cent. On this same sample seven 
laboratories of one of the large oil companies deviated from the average 
value by —0.01 per cent, 0.00 per cent, —0.02 per cent, —0.01 per cent, 
—0.00 per cent, —0.03 per cent, and +0.06 per cent. 

As a concrete example of the value of these samples to the individual, 
the progressive increase in accuracy of a chemist in one Stale laboratory 
may be cited. On Sample No. 1 this chemist was 0.11 per cent low on 
ammonia; on Sample No. 2, 0.19 per cent low; on Sample No. 3, 0.36 
per cent low; on Sample No. 4, 0.18 per cent low; on Sample No. 5, 
0.39 per cent high; on Sample No. 6, 0.04 per cent low; on Sample No. 7, 
0.15 per cent low; on Sample No. 8, 0.06 per cent low; and on Sample 
No. 9, 0.05 per cent high. 

While the names of the chemists are not reported with their results* 
merely their assigned numbers being given, each collaborator is sup- 
plied with a key to these numbers and so can check himself with any 
other collaborator as well as with the accepted average. The results 
are not published in any journal nor are they intended for general in- 
formation, but obviously among the collaborators the standing of any 
one laboratory is to some extent judged by the accuracy of its reported 
figures. 

Either H. C. Moore or I will be very glad to see that sets of these 
samples are sent to any Slate or Federal laboratory that cares to have 
them and is willing to have its results printed with those of the other 
collaborators. 



414 ASSOCIATION OP OFFICIAL AQHIOULTURAL CHEMISTS [Vol VI, No. 6 


REPORT ON INORGANIC PLANT CONSTITUENTS. 

By A. J. Patten (Michigan Experiment Station, E. Lansing, Mich.), 

Referee, 

In carrying out the work under this subject for the past year, the plan 
of preceding years has been followed. The determination of sulfur 
and phosphorus in seeds has been handled by the associate referee, W. L. 
Latshaw, Manhattan, Kansas, and the work on the determination of 
iron and aluminium, calcium and magnesium has been conducted by 
the referee. 

Owing to the wide difference in character between the ash of seeds and 
roughage materials, such as hays and straws, a tendency to adopt differ- 
ent methods for the two classes of materials has developed. This has 
resulted naturally, since methods adapted to the latter class of materials 
may not be adapted to the former; at least this is true as far as the present 
official methods for iron and^ aluminium, calcium and magnesium are 
concerned. However, if the future collaborative work on these methods 
bears out the conclusions drawn from the results obtained this year, one 
set of methods will serve for both classes of materials. 

It is suggested, therefore, that the incoming referee make a study of 
the entire chapter on Inorganic Plant Constituents in the Book of Methods 
before another general revision is made, with a view to deleting any 
unnecessary methods. 


REPORT ON SULFUR AND PHOSPHORUS IN THE SEEDS OF 

PLANTS. 

By W. L. Latshaw (Agricultural Experiment Station, Manhattan’ 
Kans.), Associate Referee, 

The object of the work for 1922 was to secure a satisfactory method 
for the oxidation and preparation of solutions from plant material, 
including the seeds of plants, for the determination of sulfur; also to 
secure a method whereby the filtrate from the sulfur determination could 
be used for the determination of phosphorus. 

Samples of cottonseed meal, soybean meal and mustardseed meal 
were used. Three different procedures for oxidation and solution were 
tried as follows: 

Procedure I — Bomb method. 

Procedure II — Magnesium nitrate method. 

Procedure III — Official method. 

The details of these procedures are as follows: 
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SULFUR. 

PROCEDURE I. 

The description of the apparatus, reagent, and details of oxidation 
and solution have been published^ 

PROCEDURE IL 

REAGENT. 

Magnesium nitrate solution . — Dissolve 320 grams of calcined magnesia in nitric acid, 
avoiding an excess of the latter; add a little calcined magnesia in excess; boil filter from 
the excess of magnesia, iron. etc., and dilute to 2 liters. 

PREPARATION OF SOLUTION. 

Weigh a Ingram sample of the seed under examination (ground to pass a J-mm. sieve) 
into a 2«50 cc. low-form pyrex beaker. Add 7.5 cc. of magnesium nitrate solution, taking 
care that all the material is brought in contact with the solution, and heat on an electric 
hot plate (at full heat 180°C.) until no further action takes place. Transfer the beaker 
while hot to an electric niuflle and allow it to remain at low heat (muffle must not show 
any red) until the charge is thoroughly oxidized. No black particles should remain. 
(Sometimes it may be nec'essary to break up the charge and again return to the muffle.) 
Remove the beaker from the muffle and allow to cool. Add water, then hydrochloric 
acid in slight excess. Bring the solution to a boil and filter. The filtrate is now ready 
for the determination of sulfur. 

The filtrate from the detennination of sulfur is used for the estimation of phos- 
phorus. 

Note. — Reasonable care should be exercised in handling the hot pyrex beakers from the muffle and the 
cotder ones going into the mudle. 


PROCEDURE III. 

Prepare the solution ac(X)rding to the official method*. Also filter and determine 
sulfur as herein directed. The filtrate from the determination of sulfur may be dis- 
carded. 

PHOSPHORUS. 

PREPARATION OP SOLUTION. 

Prepare according to the official method*, using a 1-gram sample for the determi- 
nation. as outlined under 9, (a), page 3. 


DETERMINATION OF SULFUR. 


Make up the solutions from the several oxidations to 200 cc.. keeping the acidity 
to from 1-2% with hydrochloric acid (at no time having more than 2% acid). Bring 
the solution to a boil and add with constant stirring 10 cc. of barium chloride solu- 
tion (1-9), Keep the solution on a hot plate at or near the boiling point for 5 hours 
(care being exercised to keep the solution as close to its original volume as possible) 
and then allow to stand overnight. Decant the liquid into a weighed Gooch, pre- 
viously heated. Treat the precipitate with 15-20 cc. of boiling water, transfer to the 
filter, empty and rinse out the suction flask.. Wash precipitate free from chlorides 
with boiling water. Dry, ignite and weigh as barium sulfate. 


I J. Auoe. OffiemI Asr. CAemuU, 1022, 5: 469. 

* Am. pffietai Agr. ChemitU, Meihod$, 1020. 20. 

* /old.. 2 
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DETERMINATXON OF PB06PHOROS* 

Proceed according to the official method^ Evaporate the filtrate from the determi- 
nation of sulfur to 75 cc. if used for the determination of phosphorus. 


Collaborative results on the determination of sulfur and phosphorus using three different 

methods, expressed as per cent 


Sulfur. 


corroNSfiBO meal 

aOYBEAN MEAL 

MOBTAltDSBISD 

MBAL 

collahobator 

I-BOMB 

METHOD 

n-MAG- 

NBAIUM 

inTRATB 

METHOD 

ni~ 

OFFICIAL 

MBTHOD 

1-BOMB 

MBTHOD 

lI-MAO> 

NEBIUM 

NITRATB 

METHOD 

III- 

OFFIQAL 

METHOD 

I-BOMB 

METHOD 

It-MAO- 

NBaiUM 

mTBATB 

MBTHOD 

III- 

OFFICIAL 

MBTHOD 

A. J. Patten, 

0.49 

0.54 

0.60 

0.37 

0.43 

0.41 

0.87 

0.89 

0.85 

E. Lansing;, 

0.50 

0.64 

0.45 

0.34 

0.42 

0.40 

0.89 

0.89 

0.83 

Mich. 

0.52 

0.52 

0.45 






.... 



0.52 


— 






Average . . . 

0.50 

0.53 

0.47 

0.36 

0.43 

0.41 

0.88 

0.89 

0.84 

0. B. Winter, 

0.56 

0.65 

0.56 

0.43 

0.45 

0.43 

0.89 

0.91 

0.88 

E. Lansing, 

0.65 

0.59 

0.66 

0.42 

0.50 

0.44 

0.92 

0.90 

0.89 

Mich. 

.... 

0.57 


.... 

0.43 






— 

0.57 

— 

— 





— 

Average . . . 

0.66 

0.67 

0.56 

0.43 

0.46 

0.44 

0.91 

0.91 

0.89 

R. N. Loomis, 

0.59 

0.44 

0.49 


0.37 

0.37 

0.80 

0.82 

0.85 

Manhattan, 

0.56 

0.46 

0.60 


0.36 

0.36 

0.81 

0.82 

0.85 

Kans. 

0.60 

0.45 

0.60 

KuctB 

mESM 


0.81 

0.82 

0.83 


0.54 

0.51 

0.60 

0.43 

0.37 

0.41 

0.89 

0.83 

0.87 


0.50 

0.49 

0.52 

0.43 

0.36 


0.92 

0.83 

0.86 


0.64 

0.49 

— 

0.46 

0.36 


0.90 

0.84 

— 

Average . . . 

0.65 

0.47 

0.60 

0.43 

0.37 

0.38 

0.86 

0.83 


J. F. Merrill, 

0.46 

0.49 

0.66 

0.35 

0.45 

0.37 

0.83 

0.85 

0.84 

Manhattan, 

0.46 

0.49 

0.53 

0.36 

0.36 

0.42 

0.87 

0.85 

0.85 

Kans. 

0.47 

0.49 

0.61 

0.84 

0.37 

0.35 

0.83 

0.86 

0.88 


0.44 

0.47 

0.58 

0.33 

0.37 

0.47 

0.82 

0.85 

0.97 


0.48 

0.49 

0.57 

0.35 

0.37 

0.46 


0.86 

0.99 




0.44 




— 



Average . . . 

0.46 

0.49 

0.56 

0.35 

0.38 

0.41 

0.84 

0.85 

0.91 

W.L.Latshaw, 

0.63 

0.48 

0.63 

0.38 

0.35 

0.40 

0.88 

0.87 

0.90 

Manhattan, 

0.55 

0.49 

0.60 

0.41 

0.36 

0.43 

0.86 

0.87 

0.88 

Kans. 

0.49 

0.60 

0.44 

0.39 

0.37 

0.39 

0.84 

0.86 

0.87 


0.46 

0.49 

0.62 

0.35 

0.38 

0.35 

0.87 

0.86 

0.85 


0.61 


— 

0.34 


— 

0.85 

— 

— 

Average . . . 

0.51 

0.49 

0.50 

0.37 

0.37 

0.39 

0.86 

0.87 

0.88 

William Ma- 
ther, College 
Park, Md. 

Average . . . 

— 

0.49 

0.42 

0.46 


.... 0.36 .... 
.... 0.34 .... 

.... 0.35 

.... 0.86 .... 
.... 0.86 .... 

.... 0.86 .... 


1 Aitoe. Official Agr. ChemutU, Method*, 1020, 3, par. 9. 
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Phosphorus. 


COTTONSEED ICEAL 

SOYBEAN MEAL 

MUSTARDSEED MEAL 

COLLABORATOR 

l-BOMB 

METHOD 

It-MAO- 

NE811JM 

NITRATE 

METHOD 

III- 

OFFICIAL 

METHOD 

l-BOMB 

METHOD 

II-MAQ- 

NB8XUM 

NITRATE 

METHOD 

111- 

ornciAL 

METHOD 

1-BOMB 

METHOD 

n-MAO- 

NBSXUM 

NITRATE 

METHOD 

III- 

omciAL 

METHOD 

R. N. Loomis. 

0.90 

0.91 

0.84 

0.50 



1.08 

1.11 

1.14 


0.87 

0.88 

0.84 


0.48 


1.09 

1.11 

1.11 


0.89 

0.87 

0.91 



0.53 


mSm 

1.17 


0.89 

0.91 

0.91 

0.53 

0.S5 


1.14 

1.13 

1.15 


0.90 

0.92 

0.91 

0.50 

0.53 

0.58 

1.14 

1.13 

1.15 


0.89 

0.93 

— 

0.52 



1.16 


1.13 

Average . . . 

0.89 

0.90 

0.88 

0.51 

0.52 

0.55 

1.11 

1.11 

1.14 

J. F. Merrill. 

0.82 

0.85 

0.94 

0.44 


0.53 


1.07 

1.18 


0.81 

0.81 

0.88 

■ucrtM 


0.54 


MEsm 



0.78 

0.88 

1.01 

0.63 

0.49 

0.56 


1.10 

1.18 


0.76 

0.87 

1.10 

0.56 

0.50 

0.54 

.97 

1.10 

1.16 


0.73 

0.88 

1.06 

0.56 


0.54 

.96 


1.16 

Average . . . 

0.78 

0.86 

1.00 

0.53 

0.48 

0.54 

1.02 

1.08 

1.18 

W.L.Latahaw. 

0.89 

0.91 

0.91 

0.54 

0.55 

0.53 

1.12 

1.13 

1.14 


0.89 

0.91 

0.91 

0.53 

0.55 

0.53 

1.12 

1.12 

1.14 


0.89 

0.90 


0.52 

0.56 


1.11 

1.12 



0.87 

0.90 


0.52 

0.55 


1.11 

1.12 

» • • • 


0.89 

0.90 

— 

0.53 

0.55 


1.10 

1.12 


Average . . . 

0.89 

0.90 

0.91 

0.53 

0.55 

0.53 

1.11 

1.12 

1.14 


DISCUSSION. 

The results of the work on the different procedures show very little 
difference in the percentage of sulfur found. Agreeing that the results are 
practically uniform the next thing to consider is ease of manipulation. 
It is well known to analysts who have used the present official method 
that it is a long and tedious procedure — one that gives the inexperienced 
analyst no end of trouble; it requires the use of expensive chemicals and 
a source of heat free from sulfur. In the case of the bomb method, the 
matter of sulfur-free heat is eliminated, but the expensive chemicals and 
apparatus must be contended with. 

The magnesium nitrate method is extremely simple, requiring a small 
amount of inexpensive chemicals and the use of an electric hot plate and 
muffle furnace — appliances that are in use in practically all laboratories 
today. This procedure presents the further advantage in that the fil- 
trate from the sulfur determination can be successfully used for the 
determination of phosphorus. The simplicity of procedure and the elim- 
ination of a large amount of sodium salts are important factors and 
should aid in securing more uniform results. 
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TOTAL SOLFDS AND PHOSTOOKire. 

Magnesium nitrate method. 

(Applicable for plant material including aeeds.) 

Reagent and procedure are the same as for sulfur, page 416. 

The filtrate from the barium sulfate is used for the determination of fdiospborus. 

RECOMMENDATIONS. 

It is recommended — 

(1) That the magnesium nitrate method for the determination of 
sulfur and phosphorus in plant materials including the seeds of plants, as 
outlined, be adopted as a tentative method. 

(2) That the magnesium nitrate method take the place of the present 
official method. 


REPORT ON THE DETERMINATION OF IRON AND ALUMIN- 
IUM, CALCIUM AND MAGNESIUM IN THE ASH OF SEEDS. 

By A. J. Patten (Michigan Experiment Station, E. Lansing, Mich.), 

Associate Referee. 

The work this year has been directed, more especially, to the determi- 
nation of iron and aluminium, as the methods that have been on trial 
for several years for the determination of calcium and magnesium have 
given very satisfactory results. 

In view of the fact that the ash of seeds contains a large percentage of 
phosphoric acid, the basic acetate method and its various modifications 
for the separation of iron and aluminium as phosphates were considered, 
but it was found that either the details of the methods had not been 
sufficiently worked out or they were so complicated as to be unsatis- 
factory. 

Solutions of ferric, aluminic and calcium phosphate in hydrochloric 
acid were then prepared and the range of hydrogen ion concentration 
in which they are precipitated in the presence of ammonium acetate 
was determined. An amount of each solution corresponding to 0.5 
gram of the phosphate was drawn off into a beaker, 25 cc. of a 25 per cent 
solution of ammonium acetate added, and the pH of the solution deter- 
mined electrometrically. One-tenth normal ammonium hydroxide was 
then added in 1 cc. portions, the resulting pH being measured after each 
addition until the precipitation of the phosphate seemed complete. The 
curves obtained from plotting these results are shown in Fig. 1. The 
initial acidity varied with the solutions of the different pho^hates. 

From these curves it will be observed that the ferric phosphate alone 
is precipitated when the reaction of the solution shows a pH of approxi- 
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mately 2, and that the aluminic phosphate is precipitated at a pH of 
between 3 and 3.5, but that the calcium phosphate does not begin to 
precipitate until the pH of the solution approaches 7 and is completed 
at about pH 7.8. When all three phosphates were present in the same 
solution the ferric and aluminic phosphates seemed to be precipitated at 



1.— Rctolti sbowing pH valuM at which farriOi alaminio and oakama phosphatat were precipitated. 
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very nearly pH 2, while the calcium phosphate seemed to remain in 
solution until the solution diowed a reading of approximately pH 7. 
Therefore, the range between the precipitation of ferric and aluminic 
phosphates and calcium phosphate in the presence of ammonium acetate 
seems sufficiently great to permit of their separation without much diffi- 
culty if the reaction of the solution is properly controlled. 

In the actual determination of the phosphates it is sufficient to adjust 
the reaction of the solution to the desired pH reading, colorimetrically, 
using thymol blue indicator before adding the ammonium acetate. A 
number of trials were made using known quantities of the various phos- 
phates to determine the reliability of the method and in nearly every 
case theoretical results were obtained. 

It was then decided to test the methods on actual ash solutions, pre- 
pared from the following seeds: Rosen Rye, Red Rock Wheat, Wolver- 
ine Oats, Robust Beans and Two-Row Barley. 

The results obtained are shown in Table 1. 

s 

Tabi^e 1. 

ftesulis obtained from ash solutions prepared from various seeds, 

FePOs 

SiOl 4* MnsOi CaO MgO PiOi 

AlPOi 

percent percent percent percent percent percent 


Rosen Rye 1.47 2.45 0.26 3.68 11.99 44.17 

Red Rock Wheat 1.45 2.72 0.36 3.13 13.46 47.45 

Wolverine Oats 28.00 2.00 0.25 4.15 8.16 31.88 

Robust Beans 0.56 2.08 0.15 5.45 6.82 26.47 

Two-Row Barley 1.34 1.32 0.18 2.46 13.32 40.31 


After thoroughly testing the proposed methods two synthetic solu- 
tions were prepared, one to represent the ash of seeds (No. 1) and the 
other to represent the ash of hays and straws (No. 2). 



SOLUTION NO. 1 

SOLUTION 


Grame m 1000 ec, 

Grame in 1( 

CaO 

0.682 

3.580 



1.992 

1.256 

FePO*. . . . 

0.672 

0.579 

/UPO4 .... 

0.543 

0.457 

MiigOd 

0.040 

0.040 

K,0 

5.026 

5.640 

Na*0 

0.340 

0.500 

PiO. 

7.611 

1.240 


A sample of each solution, in quantities of 100 cc., and a copy of the 
following methods of analysis were sent out to 10 laboratories: 

Transfer each sample to a 200 cc. volume flask, carefully rinsing the stopper and 
bottle into the flask. Make to volume and take 50 cc. for analyms according to the 
following methods : 
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Iron and Aluminium. 

Add four drops of thymol blue indicator and then dilute ammonium hydroxide, 
stirring vigorously, until the color just changes from pink to yellow. (At this point 
the solution should have only a faint cloudiness.) Add, while stirring, 25 cc. of a 
25% solution of ammonium acetate. Heat to 70®--80®C., maintain at this temperature 
for about 30 minutes, allow to stand until the precipitate has settled and filter. Wash 
thoroughly with hot 5% ammonium nitrate solution, ignite and weigh as FePOi +AIPO4. 

Manganese. 

Heat to boding the filtrate and washings from the preceding determination. Add 
10-15 cc. of bromine water and continue boiling until the manganese separates as the 
brown oxide. If the oxidation does not take place readily add more bromine water 
and continue boiling until the precipitation has been completed. Place on the hot 
plate for 15 or 20 minutes. Filter and wash with hot water. Dry, ignite and weigh 
as MniOi. 

Calcium. 

Ck»ncentrate the filtrate and washings from the preceding determination to 150-200 cc. 
Add 10 cc. of 0.5N hydrochloric acid and 10 cc. of 2.5% oxalic acid. Boil the solution, 
add with constant stirring 15 cc. of a saturated solution of ammonium oxalate, and 
continue to heat until the precipitate becomes granular. Allow to stand 4-12 hours. 
Filter, wash with hot water until free from chlorides, ignite, heat over a blast lamp and 
weigh as CaO. If preferred the precipitate of calcium oxalate, after washing, may be 
dissolved in hot dilute sulfuric acid (1-5) and titrated with O.IN potassium permanga- 
nate solution. 


Magnesium, 

To the combined filtrate and washings from the calcium determination, add 15 cc. 
of strong nitric acid and evaporate to dryness. Take up with dilute hydrochloric acid 
and make to a volume of about 100 cc. Add 1-2 grams of di-sodium hydrogen phos- 
phate, or enough to precipitate all the magnesium. When cold, make slightly alkaline 
with ammonium hydroxide, stirring constantly. Add 5-10 cc. of ammonium hydroxide 


Table 2. 


Collaboralive results obtained from synthetic solutions representing the ash from seeds 
(Solution No. i) and from straws and hays (Solution No. 2). 


ANALYST 

FeK)4+AIP04 


CaO 

MgO 

Solution 
No. 1 

Solution 
No. 2 

Solution 
No. 1 

Solulion 
No. 2 

Solution 
No. 1 

Solution 
No. 2 

Solution 
No. 1 

Solution 
No. 2 

1 

39.6* 

32.4* 

0.9 

1.7 

15.0 

87.5 

49.8 

30.8 

2 

32.0 

25.9 

2.1 

2,1 

19.1 

90.8 

49.7 

30.7 

3 

36.2* 

30.3* 

2.2 

3.0 

23.7* 

97.9* 

56.1* 

42.6* 

4 

30.7 

26.0 

1.1 

0.6 

17.2 

91.1 

50.4 

32.1 

5 

32,3 

26.1 

1.7 

1.4 

16.1 

91.8 

50.8 

32.1 

6 

32.3 

25.9 

2.2 

2.1 

17.9 

90.3 

50.6 

33.2 

7 

32.1 

26.9 

2.5 

2.5 

18.5 

90.7 

50.5 

.3! .8 

8 


25.5 

1.0 

1.9 

17.1 

90.3 

49.3 

31.5 

Average 

31.7 

26.1 

2.0 

1.8 

IQIIIIIj 

90.4 

50.2 

32.0 

Theory 

30.5 

25.8 

1.0 

1.0 

17.1 

89.5 

49.8 

31.4 


* OmiU«d from average. 
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in excess and allow to stand about 12 hours. Filter, wash with a solution of 2.5 per 
cent ammonium hydroxide until free from chlorides, ignite, beat over a blast lamp 
and weigh as magnesium pyrophosphate. Calculate to MgO. 

Reports were received from 8 laboratories. The results, expressed in miUigraxns 
per 25 cc. of the original solution, are given in Table 2. 

DISCUSSION. 

The results are unusually good with the exception of those for iron 
and aluminium by Analyst No. 1 and those by Analyst No. 3. 

High results for iron and aluminium may be obtained if the neutral* 
ization of the solutions with ammonium hydroxide is carried too far; in 
which case some calcium may be carried down. In the case of Analyst 
No. 1 it seems probable that this is what happened as in both samples 
the results for calcium are below the theoretical amounts. Concerniilg 
the results by Analyst No, 3 it is diflBcult to understand why those for 
calcium and magnesium should also be high unless the precipitates 
were not ignited to constant weight. 

The results obtained for manganese varied greatly but it was not 
expected that this method would be reliable for such small quantities. 
The colorimetric method for manganese^ which has already been adopted 
as official should be used where an accurate determination is desired. 
No attempt was made to determine the iron and aluminium separately 
as the well-known method of fusing with potassium hydrogen sulfate 
has already been thoroughly tested and adopted as oificiaP. 

RECOMMENDATION. 

It is recommended — 

That the methods for iron, aluminium, calcium and magnesium as 
given in this report be further studied with a view to their adoption 
as tentative methods. 


REPORT ON DAIRY PRODUCTS. 

By Juuus Hortvet (State Dairy and Food Commission, St. Paul, 

Minn.), Referee, 

No collaborative work has been conducted by the referee during the 
past year. The results of investigations made during 1919, 1920 and 
1921 are deemed sufficiently conclusive to place the cryoscopic method 
of examination of milk on a substantial basis. A large number of au- 
thentic samples of milk obtained from individual cows and herds have 
already been subjected to careful tests, and the natural range of freezing- 

^ J. Assoc. Official Agr. Chemists, 1921, 4: 398. 

> Assoc. Oj0icia2 Agr, Chemists, Method, 1920, 16, par. 4; 29, par. 43. 
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point depressions has been reasonably substantiated by the experience 
of a number of collaborators. The actual limits of reliability of freezing- 
point results have been amply illustrated in the reports presented by 
the referee during the past two years. Valuable assistance has been 
rendered by the associate referee in the investigation of samples obtained 
under abnormal conditions as well as normal samples taken from indi- 
vidual cows and herds. The results of further work conducted along 
lines suggested in connection with the report of a year ago will be pre- 
sented by the associate referee. For the purpose of presenting the 
cryoscopic method in final form for action on the part of the association 
the text has been carefully revised and rewritten, care being taken that 
no essential details of the method, as presented in the report of a year 
ago, were altered. The description of the method is grouped under 
headings as follows: 

1. Apparatus: 

(a) The Cryoscope. 

(b) The Thermometer. 

2. Standardization of the Thermometer: 

A method of testing the thermometer scale followed by an 
explanation of the use of a correction factor to be applied to the 
observed freezing-point depression. 

3. Cryoscopic Procedure: 

The following text is descriptive of the procedure for the col- 
lection of milk samples for chemical analysis and of the cryo- 
scopic method for the examination of milk and is submitted as 
a final report on this subject: 

COIXECTION OP SAMPLES FOR CHEMICAL ANALYSIS. 

Each sample shall consist of at least one quart. 

Bottled milk may be sampled by the collection of one or more bottles 
as prepared for sale. 

Bulk milk must be thoroughly mixed before the sample is withdrawn. 
This is best accomplished by pouring the milk from one vessel into 
another three or four times. Where this is impossible, the milk should 
be thoroughly and vigorously stirred for at least half a minute with a 
suitable appliance long enough to reach to the bottom of the container. 
If cream has formed on the milk, the mixing must be continued until all 
cream is detached from the sides of the vessel and evenly emulsified 
throughout the liquid. The sample should be withdrawn into clean, di'y, 
air-tight glass jars and if transported by mail, express or o therwi8e,the sample 
bottles should be completely filled, tightly stoppered and properly sealed 
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and marked for identificatioii. The samides ^oidd be ke{it in a cool 
place (2°-5°C.) but not allowed to freeae until ready for examinatimi. 

Immediately bef(H% withdrawing portions for tiie analytical detwmina- 
tions, the samide should invariably be poured into a clean empty vessel 
and back in order to insure a homogeneous mixture. 

THE CRTOSCOPIC BXAMmATIOR OF MUX. 

1 APPABATUS. 

(a) The Ciyoseope .— A description of the cryosccq^te has been published^. 

The apparatus should be set up as carefully €Uid ccnrectly as possible. 
All connections should be sufficiently tight to avoid escape of ether 
vapors. Care should be taken to avoid breakage of the Dewar flask. 
The perforated loop at the lower end of the metal inlet tube should be 
adjusted to a position about 3 cm. above the bottom of the flask. The 
rubber tube connecting the air-drying tube with the air-inlet tube should 
be extended so as to cover the metal tube as far as the top surface of 
the cork. When removing the upper section of the cryoscope withdraw 
the glass tube which is inserted in the cork stopper at the top of the air- 
drying device. 

The bulb of the control thermometer should extend to a position about 
three-fourths of the distance from the smface of the 400 cc. ether level 
to the bottom. When the thermometer has been properly inserted in 
the cork it should remain in position unless for a special reason it may be 
necessary to withdraw it. 

Prepare a glass ether-level gage of suitable length for inserting to 
within a short distance above the bottom of the flask. Insert over the 
upper end of the gage tube a short section of rubber tubing for the pur- 
pose of preventing breakage of the vacuum flask when the tube is in- 
serted into the ether. The lower end of the tube should be provided 
with file marks indicating various ether levels, viz., 200 cc., 300 cc., 
400 cc., etc. 

Place a plug of cotton in the funnel tube (preferably a narrow short- 
stemmed thistle tube) for the purpose of separating impiuities which 
may be present in the ether when being poured into the cryoscope. 

Pour into the air-drying tube only sufficient concentrated sulfuric acid 
to just cover the perforations in the small bulb near the bottom of the 
tube. Do not allow the sulfuric acid to rise to a level near the per- 
forations at the shoulder of the mantle. 

The stirrer and freezing starter should both move freely in the metal 
tubes provided for them in the rubber stopper which holds the standard 
thermometer. 


> J. Ind. Ena. Chem 1921, 13: 198; J. A>$oe. Offieial Agr. ChrmitU, 1921, S; 173. 
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Keep the freezing starter in contact with a small block of ice for some 
minutes before applying it, as directed in the procedure 3. 

Adjust the pump and regulate the pressure in such a manner that air 
will be forced through the apparatus at a fairly rapid rate, avoiding 
splashing or excessive foaming of the sulfuric acid. When all adjust* 
ments are properly made and a free passage of air is maintained through 
the apparatus it is possible to lower the temperature of the ether bath 
from approximately +20®C. to O^C. in from 5 to 10 minutes. When 
the cooling action appears to be retarded the sulfuric acid must be re- 
moved from the drying tube and a fresh supply poured in. 

The ether drain tube on the left side of the cryoscope should carry 
off the vapor into the sink. No marked odor of ether should be notice- 
able at the top portion of the tube. When the cryoscope is not in use 
place a plug of cotton in the top of the drain tube in order to check loss 
of ether by evaporation. Remove the cotton when the apparatus is 
in use. 

The glass tube at the back portion of the cryoscope stand is intended 
for holding the thermometer when it is removed from the freezing test- 
tube. Place a pad of cork or rubber at the bottom of the tube to serve 
as a rest for the thermometer bulb. 

(b) The Thermometer , — Examine the thermometer very carefully, 
using a lens if necessary, in order to determine whether any defects exist 
in the glass or in the mercury thread. Dislodge any particle of mercury 
which may be adhering to the inner surface of the expansion space at 
the top of the stem. Also dislodge any gas bubble which may be notice- 
able in the bulb or which may form a separation at any part of the mer- 
cury thread. When the thermometer is brought into proper condition 
for use make standardization tests according to directions given under 2. 

Keep the thermometer always in an upright position. In removing 
from the stopper or reinserting do not turn the thermometer to an in- 
verted position and avoid a horizontal position as much as possible. 
When the thermometer has been properly adjusted and carefully tested 
it should be handled at all times with great care. 

Test the thermometer at frequent intervals, once a week or as often 
as may be necessary, in order to keep an accurate record of any changes 
which may occur. Determine the true 0-position and the depression 
produced by a standard sucrose solution often enough to be certain at 
all times regarding the reliability of results. 

(c) The Control Thermometer , — Test the control thermometer in a 
bath of melting crushed ice for the purpose of determining whether the 
0-mark on the scale is correct. The scale graduations should be ac- 
curate to within 0.1®C. 



426 ASSOCIATION OF OFFICIAL AORICin.TUBAL CHEMISTS [Vol. VI, No. 4 


2 STAmUSOlZATION OF THB THERMOMSTBR. 

Make freezing-point determinations on the fdlowing: 

(a) Recently boiled distilled water. 

(b) 7 grants sucrose solution. — Dissolve 7 grams of pure sucrose in 
pure water and make the solution up to a volume of exactly 100 cc. at 
20'’C. 

(c) 10 grants sucrose solution. — Dissolve 10 grams of pure sucrose in 
pure water and make the solution up to a volume of exactly 100 cc. 
at 20®C. 

A sample of pure sucrose may be obtained by application to tlie Direc- 
tor of the Bureau of Standards, Department of Commerce, Washington, 
D. C. 

Make three freezing-point determinations on the distilled water and 
on each of the sucrose solutions according to the procedure described in 

3 and tabulate the results in the following form: 

7 Grams Sucbosb Solution 10 Grams Suoroob Solution 

PURB ” 

WATBR Observed Frewun^Point Observed Freesins-Pomt 

Freeciug Point DepressKm S-W Freeunff Point Denression 8>W 

(-5) OMg^aic) (-5) (Algdiraio) 


POINT 

OBSERVATIONS 


1st 


2iid 


3rd 


*\\ 

Averages xxxxxx xxxxxxx 


Express the results as degrees freezing-point depression below the 
average of the observed freezing points obtained on the sample of pure 
water (*W), which may be above (-f) or below (— ) the 0-mark on the 
scale. Obtain each freezing-point depression of the sucrose solutions by 
the algebraic subtraction of the average of the freezing-point readings of 
pure water ( ± W) from each observed freezing point. 

Omit adventitious results, i. e., results which are in marked disagree- 
ment with other results obtained by carefully following instructions. 

Apply the average of the freezing-point depressions obtained on the 
standard sucrose solutions for the purpose of correcting the thermometer 
readings obtained on samples of milk in the manner illustrated in the 
report of the referee for 1921*. 

3 CRYOSCOFIC FROCBDURB. 

Insert the funnel-tube into the vertical portion of the T-tube at one 
side of the apparatus and pour in 400 cc. of ether previously cooled to 

* J , Auoc> OjBfieial Agr. ChemitUt 1922, 5: 477. 
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lO^C. or lower. Close the vertical tube by means of the small cork and 
connect the pressure pump to the inlet tube of the air-drying attach- 
ment. Adjust the pump so as to pass air through the apparatus at a 
moderate rate, as may be judged by the agitation of the sulfuric acid in 
the drying tube. Continuous vaporization of the ether will cause a 
lowering of the temperature in the flask from ordinary room tempera- 
ture to 0°C. in from 5 to 10 minutes. Continue the temperature lower- 
ing until the control thermometer registers near — 3°C. At this stage, 
by lowering the gage tube into the ether bath, then closing the top by 
means of the forefinger and raising to a suitable height, an estimate can 
be made as to the amount of ether necessary to pour in for the purpose 
of restoring the 400 cc. volume. When the volume of ether has been 
adjusted to 400 cc. an additional 10 to 15 cc. is suflScient on an average 
for each succeeding determination. Pour into the freezing test-tube 30 
to 35 cc. of boiled distilled water, cooled to 10°C. or lower, or enough to 
fairly submerge the thermometer bulb. Insert the thermometer to- 
gether with the Stirrer and lower the test-tube into the larger tube. A 
small quantity of alcohol, sufiicient to fill the lower space between the 
two test-tubes, will serve to complete the conducting medium between 
the freezing bath and the liquid to be tested. Keep the stirrer in steady 
up-and-down motion at a rate of approximately one stroke each two or 
three seconds, or even at a slower rate, providing the cooling proceeds 
satisfactorily. Maintain passage of air through the apparatus until the 
temperature of the cooling-bath reaches — 2.5°C., at which time the top 
of the mercury thread in the thermometer usually recedes to a position 
in the neighborhood of the freezing point of water. Maintain the 
temperature of the cooling-bath at —2.5® and continue the manip- 
ulation of the stirrer, until a super-cooling of sample 1.0° to 1.2° is ob- 
served. As a rule, at this time the liquid will begin to freeze, as will 
be noted by the rapid rise of the mercury. Manipulate the stirrer 
slowly and carefully three or four times as the mercury column approaches 
its highest point. By means of a suitable light-weight cork mallet tap 
the upper end of the thermometer cautiously a number of times until 
the top of the mercury remains stationary a couple of minutes. Taking 
necessary precautions to avoid parallax, observe the exact reading on 
the thermometer scale and estimate to 0.001°C. When the observation 
has been satisfactorily completed make a duplicate determination, then 
remove the thermometer and stirrer and empty the water from the 
freezing tube. Rinse out the tube with about 25 cc. of the sample of 
milk, cooled to 10°C. or lower, measure into the tube 30 to 35 cc. of the 
milk, or enough to fairly submerge the thermometer bulb, and insert 
the tube into the apparatus. Maintain the temperature of the cooling- 
bath at 2.5° below the probable freezing point of the sample. Make 
the determination on the milk following the same procedure as that 
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employed in detennining the fireezing point of water. As a rule, however, 
it is necessary to start the freezing cu^on in the sample of nnlk by in- 
serting the freezing starter, in the open end of which has been wedged a 
fragment of ice, at the time when the mercury column has receded to 
1.0”— 1.2° below like probable freezing point. A rapid rise of the mra*- 
cury results almost immediately. Manipulate the stirrer slowly and 
carefully two or three times while the mercury approadies its highest 
point. Complete the adjustment of the mercury column in the same 
manner as in the {srece^g determination; then, avoiding peurallax, 
observe the exact reading on the thermometer scale and estimate to 
0.001°. The algebraic difference between the average of the readings 
obtained on the water and the reading obtained on the sample of milk 
represents the freezing-point depression of the milk. Apply necessary 
correction to the result in the manner illustrated imder 2. 


To deduce the percentage of added water from the determined freezing- 
point depression, use Wint^’s table' or the scale accompanying the 
cryoscope. The percentage of added water (W) may also be calculated 
as follows: 


W- 


100 (T-TO 
T 


, in which 


T=the average freezing point of normal milk (— 0.550°C.); and 
T'=the observed freezing point on a given sample. 

Make freezing-point determinations only on samples of milk which 
are fairly sweet or fresh, i. e., sample which show an acidity test of not 
appreciably more than 0.01 per cent above 0.15 per cent (expressed in 
terms of lactic acid). Make the acidity determination according to 
the following method: 


Measure out 17.6 cc. of the milk, using a 17.6 cx:. Babcock pipet, dilute with an equal 
volume of water (free from carbon dioxide), washing out the pipet with the same, add 
0.5 ce. of phenolphthalein indicator, and titrate with O.IN sodium hydroxide. The 
number of cc. of O.lN sodium hydroxide required to neutralize the sample of milk 
divided by 20 gives the percentage of lactic add. 


A minimum freezing-point depression of — 0.530°C. and a maximum 
of — 0.566°C. for milk from normal individual cows and a minimum of 
— 0.530°C. and a maximum of — 0.562°C. for milk from normal herds 
is substantiated by collaborative work carried out in various parts of 
the country on approximately 300 samples. Owing to these observed 
natural variations it is advisable to adopt a tolerance figure in passing 
judgment on market samples. A tolerance of 3 per cent may be de- 
ducted from results for added water calculated on the basis of an average 
freezing-point depression of —0.560°. A thorough investigation of the 


> Clum. Newt, 1914 , 11 «: 288 . 
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cryoscopic properties of authentic samples in a given locality may 
justify a smaller, but scarcely a larger, tolerance figure. Owing to the 
narrow variations actually found among market milks of genuine charac- 
ter, it is not necessary in practice to deduct the tolerance figure from 
results showing added water in amounts above 3 per cent. 

RECOMMENDATION. 

It is hereby recommended — 

That the cryoscopic method for the examination of milk be adopted 
as an official method of this association. 

No report on moisture in cheese was made by the referee. See page 437. 


CRYOSCOPY OF MILK. 

By E. M. Bailey (Agricultural Experiment Station, New Haven, 
Conn.), Associate Referee. 

In the report of the associate referee for 1921 the three following topics 
were suggested for further study: the correction of freezing point to be 
made for increased acidity; the effect of pathological conditions of the 
animals upon the freezing-point depression of milk; and corroboration, 
if possible, of certain abnormal freezing points reported at that time. 

The work this year has been confined to consideration of these sub- 
jects. 

INFLUENCE OF ACIDITY UPON FREEZING-POINT DEPRESSION OF MILK. 


The cause of the acidity which fresh milk shows toward phenolphthal- 
ein has been the subject of much investigation. Carbon dioxide, acid 
salts and casein, separately or in various combinations, generally have 
been regarded as responsible for the so-called apparent acidity of normal 
milk in a fresh condition. To accept the careful studies of Van Slyke 
and his co-workers, however, the acidity of fresh milk is due to the 
presence of acid phosphates*; the acidity decreases with increasing 
carbon dioxide content*; and casein is combined with calcium as a calcium 
caseinate which is neutral to phenolphthalein. As milk ages another 
type of acidity appears, due chiefly to bacterial decomposition of lactose 
with the formation of lactic acid. Examination of samples of milk, 
under induced souring, taken at intervals up to 96 hours showed that the 
figures representing increases of the acidity in the milk were almost 
identical with those representing the determined amounts of lactic acid*. 
In these experiments the degree of acidity was determined by titration 


* Van Sjjke and Bakeir. M5. 

• Van Siyke and BoHWorth, New York Agr. Exp. Sta., Tech. Bull. 48, 1916. 
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with 0.1N alkali, using phenolphthalein as an indicator, but first removing 
calcium by means of neutral potassium oxalate to avoid the error other* 
wise introduced by the hydrolysis of dicalcium phosphate during titra- 
tion. The results obtained in this way are about one-half as great as 
those obtained by the usual method of titration. 

In applying the freezing-point test as a means of detecting added 
watOT in milk the question of the influence of acidity has been raised. 
Without other complicating factors it would be expected that the mere 
increase in amount of lactic acid would result in a corresponding increase 
in freezing-point depression. Keister^ has studied this point, and 
additional data have been obtained by the associate referee during the 
past year. The combined data are given in Table 1. Acidity is the 
result of spontaneous souring in these trials, and it has been determined 
and expressed according to the uniform plan followed in work reported 
last year*. 

A study of the results ins Table 1 shows that the effect of increased 
acidity upon freezing-point depression is an additive factor, and that the 
magnitude of the increased depression closely approximates 0.003°C. 
for each 0.01 per cent increase in acidity. If we may broadly assume 
acidities less than 0.25 per cent due to normal variations in fresh milk 
and figures in excess of that amount due to lactic acid, then with this 
distinction in mind, closer examination of the results shows that there is 
greater uniformity in depression increments per unit of acidity in the 
lactic acid stage than obtains in the stage of apparent acidity. The data 
on acidity intervals within the range of apparent or normal acidity are 
chiefly furnished by the figures quoted from Keister’s tabulation; but in 
any case it is recognized that measurements within this restricted range, 
especially when acidity determinations are made by means of titration, 
are necessarily attended with greater opportunities for experimental 
error. The practical deduction to be drawn from these data is that a 
correction for acidity ought to be made in the observed freezing-point 
depression when it is required to examine milk which is sensibly sour. 
The numerical definition of this point in terms of acidity will obviously 
vary in different samples. Steuart* observed that the acidity of fresh 
milk from individual cows varied from 0.10 to 0.21 per cent, and that of 
commercial mixed milk varied from 0.16 to 0.20 per cent. McNemey* 
noted practically the same limits, and they are further substantiated by 
the figures contained in the report of the associate referee last year*. 
Sommer and Hart*, however, cite an instance of fresh herd milk with an 
acidity of 0.257 per cent which was not sour as judged by the evidence 

> J. Ind. Bno. Cfum., 1917, »:862. 

* J, Astoc. oiicUU Agr. ChemUU^ 1922, 5: 471. 

* ./. Dairy Sei, 1920, 3: 52. 

* Ibid., 227. 

* J. Assoc. Ojfkiat Agr. CkemUiM, 1922, 5: 4S4. 

Dairy Set, 1921, 4:7. 
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of smell or taste. In general, it would appear that acidities in excess of 
0,20 or 0.25 per cent result from fermentation and will represent milk 
which is sour or near the “turning” point. No correction of freezing 
point is recommended for acidity within the normal range for fresh 
milk — that is to say, milk showing an acidity not exceeding 0.26 per cent. 

FREEZING POINT OF MILK FROM TUBERCULAR COWS. 

Milk from individual cows in a herd consisting of six Jerseys was 
examined. The first series of samples was taken three days after all 


Table 1. 


Influence of acidity upon the freezing-point depression of milk. 


NO. 

DEaCRlPTlON 

OF 

8A1IPLB 

DATK 

1922 

ACIDITY 

FIIEBCINO 

POINT 

INCRBASB 

IN 

ACIDITY 

INCRBASB 

IN P.-P. 
DRPRK9HION 

INCREASE 

IN F.-P. 
DEPRESSION 
PER 0.01 % 
INCREASE IN 
ACIDITY 




per eeni 

-0®C. 

per cent 

“C. 

®C. 

18169 

Pasteurized 

11-16 

0.130 

0.530 






11-17 

0.130 

0.530 






11-18 

0.460 

0.627 

0.330 

0.097 

6.6629 


Average (has 

ed on t 

otal incre 

ases) 

0.330 

0.097 

0.0029 

21667 

Market 

2-3 

0.215 

0.560 






2-4 

0.335 

0.600 

0.120 

0.040 

0.0033 



2-6 

0.406 

0.623 

0.070 

0.023 

0.0033 



2-6 

0.510 

0.653 

0.105 

0.030 

0.0029 



2-7 

0.680 

0.672 

0.070 

0.019 

0.0027 


Average .... 




0.365 

0.112 

0.0031 

21668 

Market 

2-3 

0.205 

0.550 






2-4 

0.300 

0.684 

o.oo’s 

0.034 

0.0036 



2-5 

0.400 

0.620 

0.100 

0.036 

0.0036 



2-6 

0.535 

0.656 

0.135 

0.036 

0.0027 



2-7 

0.600 

0.673 

0.065 

0.017 

0.0026 


Average .... 




0.395 

0.123 

0.0031 

18706 

Raw 

2-6 

0.140 

0.539 





2-7 

0.140 

0.539 




18707 

Raw 

2-7 

0.150 

0.540 





2-11 

0.250 

0.670 

0.100 

0.030 

0.0030 



2-14 

0.550 

0.660 

0.300 

0.090 

0.0030 


Average .... 




0.400 

0.120 

0.0030 

18708 

Raw 

2-8 

0.150 

0.541 





2-11 

0,220 

0.567 

1 0.070 

0.026 

0.0037 

18733 

Raw 

2-15 

0.145 

0.530 





2-16 

0.150 

0.530 

0.005 

0.000 




2-17 

0.225 

0.655 

0.075 

0.025 

0.0033 



2-18 

0.415 

0.613 

0.190 

0.058 

0.0031 


Average .... 




0.270 

0.083 

0.0031 

18734 

Raw 

2-16 

0.150 

0.541 





2-18 

0.310 

0.690 

0.160 

0.049 

0.0031 
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Table 1 — Continued. 

Influence qf acidify upon the freeiing-poirU depression qf milk. 


(FVom Keister’s Table III)* 


NO. 

OBK&RimON 

OF 

SAMPLE 

OATS 

1922 

ACIMTT 

PREBONQ 

POINT 

INOItSASB 

IN 

ACIDITY 

moRSAiai 

IN P.-P. 
DEPBBSStON 

INCEEASB 

IN F.*P. 
DBPKBSSION 
PEE 0.01 % 
INCKBAiB IN 
ACIDITY 




per cent 

-®c. 

per cent 

®C. 

®c. 

1 

PnRti>iirized . . . 


0.15 

0.545 







0.18 

0.548 

0.03 

0.003 

6.0010 




0.42 

0.637 

0.24 

0.089 

0.0037 


Average . . . . j 




0.27 

0.092 

0.0034 

2 

Pasteurized. • . 


0.15 

0.509 







0.18 

0.548 

0.03 

6.009 

0.0030 




0.34 

0.602 

0.16 

0.054 

0.0034 


Average .... 




0.19 

0.063 

0.0033 

3 

Pasteurized , . . 


0^18 

0.496 







0.21 

0.515 

0.03 

0.019 

0.0063 




0.24 

0.522 

0.03 

0.007 

0.0023 




0.27 

0.536 

0.03 

0.014 

0.0047 


Average .... 




0.09 

0.040 

0.0044 

4 

Pasteurized . • . 


0.15 

0.552 







0.17 

0.555 

0,02 

0.003 

6.6615 




0.20 

0.558 

0.03 

0.003 

0.0010 




0.46 

0.636 

1 0.26 

0.078 

0.0030 

1 

Average .... 




0.31 

0.084 

0.0027 

5 

Pasteurized . . . 

1 

0.16 

0.541 







0.18 

0.546 

0.02 ’ 

0.005 

0.0025 




0.22 

0.564 

0.04 

0.018 

1 0.0045 


Average 




0.06 

0.023 

0.0038 


*J. Ind. Eng. Chem., 1617, 9: 864. 


the animals had been subjected to the tuberculin test. The second 
series was taken about one week after the first. 

The data presented last year showed that freezing points of milk from 
tubercular reactors or cows otherwise abnormal physically were generally 
within the limits for normal milk. The few exceptions noted were in 
the direction of decreased depressions. 

In the case of the herd examined this year no figures outside the limits 
suggested a year ago for normal milk were obtained. 

It is further noted in the work of Van Slyke and Baker‘ that a number 
of instances of garget did not cause the milk to show abnormal freezing- 
point depression. 


> New York Agr. Expt. Sta. Tech. Bull. 71, 1019. 
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Table 2. 


Freezing point of milk from tubercular cows. 



cow NO. 

DATB 

! 1922 

SPECIFIC 

ORAVITY 

SOUDS 

FAT 

SOUDS 
NOT FAT 

ACIDITY 

FREREtNO 

POINT 





per cent 

percent 

percent 

percent 

-o«c 

M. 

1 

3-21 A. M. 

1.0325 

13.54 

4.5 

9.04 

0.14 

0.544 


Non- 

P. M. 

1.0323 

13.49 

4.5 

8.99 

0.13 

0.549 


reactor 

3-27 A. M. 

1.0309 

13.02 

4.4 

8.62 

0.13 

0.539 



P. M. 

1.0317 

13.12 

4.3 

8.82 

0.12 

0.546 


2 

3-21 A. M. 

1.0333 

13.62 

4.4 

9.22 

0.14 

0.543 


Reactor 

P. M. 

1.0323 

13.37 

4.4 

8.97 

0.14 

0.539 



3-27 A. M. 

1.0323 

13.22 

4.3 

8.92 

0.13 

0.546 



P. M. 

1.0326 

13.57 

4.5 

9.07 

0.13 

0.539 


3 

»-21 A. M. 

1.0338 

13.63 

4.3 

9.33 

0.15 

0.550 


Reactor 

P. M. 

1.0333 

14.10 

4.8 

9.30 

0.14 

0.549 



3-27 A. M. 

1.0327 

13.47 

4.4 

9.07 

0.13 

0.544 



P. M. 

1.0327 

13.47 

4.4 

9.07 

0.13 

0.540 

i 

4 

3-21 A. M. 

1.0343 

15,08 

5.4 

9.68 

0.14 

0.550 

1 

Reactor 

P. M. 

1.0345 

15.00 

5.3 

9.70 

0.15 

0.549 



3-27 A. M. 

1.0323 

14.08 

5.0 

9.08 

0.13 

0.540 



P. M. 

1.0336 

14.66 


9.40 

0.14 

0.544 


6 

3-21 A. M. 

1.0333 

14.46 


9.36 

0.17 

0.548 


Non- j 

P. M. 

1.0335 

15.00 


9.50 

0.16 



reactor 

3-27 A. M, 

1.0330 

14.76 


9.36 

0.17 




P. M. 

1.0331 

15.02 

5.6 

9.42 

0.17 

K ttW 


6 

3-21 A. M. 

1.0335 

14.27 

4.9 

9.37 

0.17 

0.562 


Reactor 

P. M. 

1.0326 

14.05 

4.9 

9.15 

0.16 

0.553 



3-27 A. M. 

1.0318 

14.09 

5.1 

8.99 

0.16 

0.554 



P. M. 

1.0332 

13.84 

4.6 

9.24 

0.16 

0.549 


ABNORMAL SAMPLES, 

In the report of 1921 eleven freezing points which were distinctly 
outside the tentative limits suggested were noted with the reservation 
that they required further corroboration. Ten of these results that 
exceeded the maximum depression limit of — 0.566°C. ranged from 
—0.670® to — 0.580®C.; one was outside the minimum limit of —0.530®C. 
All these results were obtained on milk from individual cows of one 
herd, and this herd was studied further this year. Forty samples from 
nineteen individual cows of the herd and two samples of the mixed milk 
of the herd were examined, with the result that only one freezing point 
outside the tentative limits was observed, and that exceeded the maxi- 
mum by a negligible amount, viz., 0.002°. The summaries for acidity 
and freezing-point depression are as follows: 

In connection with this particular phase of the subject, H. C. Lyth- 
goe cited a number of instances of abnormal milks which came to his 
attention during the past year. Since these milks were abnormal in 
other respects than freezing-point depression they do not essentially 
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affect the writer’s conclusions with reference to the freezing-point range 
of milk from normal individual cows in the sense of the term “normal”, 
as contemplated and reported last year. 

Table 3. 


Summaries for aeidUy and freezing-point depression. 



ACIDITY 

FftEBSINO »Ot!<T 

Individual cows: 

per cent 

-0®C. 

Maximum.... 

0.15 

0.668 

Minimum. . . . 

0.10 

0.532 

Average. , . . 

0.13 

0.647 

Herd: 



Average . . . 

0.14 

0.554 


By way of general comment on the cryoscopic method, Mr. Lythgoe 
expressed the opinion that the serum refraction and sour serum ash 
considered together are as efficient as the freezing point as a means of 
detecting added water, but he agreed that the freezing-point depression 
is a factor which is less variable than any other single determination 
ordinarily made in the examination of milk. 

CONCLUSION. 

The value of the cryoscopic method as an adjunct to present methods 
for detecting added water in milk is fully demonstrated by data covering 
a period of more than two years. Its use may be optional when present 
methods furnish conclusive evidence; but, in the experience of the 
majority of collaborators, its unique value is shown in those cases where 
the evidence of present methods is conflicting or inconclusive. The 
tentative limits for normal milk may have to be modified; but since the 
value of this, or any similar method, is lessened as the limits of normal 
variation are widened, it is believed that the limiting values as defined 
in the report of last year should remain until there is further evidence 
that they should be modified. It should be emphasized that in aU 
exceptional cases recourse may be had to the examination of authentic 
milk from the particular source in question, and the decision made on 
the basis of the evidence so obtained. 

Collaborators who contributed to the work this year are R. E. Andrew, 
Connecticut Experiment Station, New Haven, and S. H. Hall, State 
Board of Health, Boston. H. C. Lythgoe, chief of the Boston labora- 
tory, submitted data and criticism. 
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METHODS FOR FAT IN MALTED MILK AND DRIED MILK. 

By J. T. Keister (Bureau of Chemistry, Washington, D. C.), Associate 

Referee. 

The work during the past year has been a continuation of the work 
along the same line reported at the 1921 meeting^, viz., a comparative 
study of the “neutral” procedure in which the ammonia is omitted 
in the regular Roese-Gottlieb method with one modification. This 
modification consists in preparing a 15 or 20 per cent water solution of 
the sample for the fat determination, instead of weighing out about 
one gram of the powder. 

The proposed method is described as follows: 

PREPABATION OF SAMPLE. 

Weigh out 15 grams of the well-mixed sample and 85 grams of distilled water; warm 
the water slightly and mix the water and malted milk with a glass rod to assist in getting 
all lumps in solution. Cool the solution to room temperature, agitate and weigh out 
accurately about 10 grams into a small cylinder; then transfer to a Rohrig tube or 
similar apparatus. 


DETEBMINATION. 

Add 10 cc. of 95% alcohol, shake thoroughly and proceed as in the oflicial Roese- 
(lOttlicb method* for milk, condensed milk and ice cream, washing out the cylinder 
with portions of the ether. Make two extractions using 26 cc, of each ether, then a 
third extraction using 15 cc. of each ether, transferring the third extract to a separate 
(lask. The third extraction usually yields less than 1 mg. of fat. Small amounts of 
non-fatty material are sometimes dissolved in the extraction process (almost always 
in the case of malted milk substitutes), correction for which should be made by dis- 
solving out the fat with petroleum ether, drying the insoluble residue and weighing. 

In connection with the majority of the samples which were not true 
malted milk, some diflBculty was encountered in carrying out the neutral 
process, in that a more or less heavy precipitation or coagulation took 
place on adding the alcohol, which condition probably accounts in some 
measure for the non-fatty residue accompanying the fat in some samples. 
This condition was particularly noticeable in the case of Samples Nos. 
4, 10 and 12. There was also a tendency toward a settling out or par- 
tial separation of the solids in the case of solutions of malted milk sub- 
stitutes, which difficulty necessitated extra precaution in weighing out 
samples. These difficulties were, however, not experienced with samples 
of genuine malted milk. It will also be noted that practically all the 
malted milk substitutes yield a very small percentage of fat, and no 
appreciable differences are noted between results obtained by the neu- 
tral and alkaline methods of extraction. 


* J, Amtoe, OJUeial Agr. ChiBmitU. IS22, 5x 507. 
s Am9oc. Agr, ChemisU^ Methods, 1920, 227. 
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In the case of true malted milks, a 15 per cent solution was found to 
give very satisfactory results, but in the case of samples of lower fat 
contmit a 20 par cent solution was used with aj^parent advantage. In 
trials made with solutions of true malted milk, the amount of fat 
obtained by a third extraction indicated that a 15 per cent solution was 
preferable. 

The results appear to be very satisfactory and the neutral process in 
the majority of cases yields a higher percentage of fat than the regular 
Roese-Gottlieb procedure. In this connection it should be stated that 
in the few cases where the above statement does not hold the product 
was a compound and not a true malted milk. 

ResuU* of fat determination* in malted milk. 


(Calculated to a water-free ba»ia.> 


SAHPUE 

IfO. 

FAT BY 
NBUTBAL 
FBOCSDUBB 

FAT BY 
nOB8B* 

oottlibb 

MBTHOD 

RElCABKa 

1C 

percent 

9.64 

percent 

9.48 

15% solution used. 

ID 

9.67 

9.44 

9.366 

9,27 

15% solution used. 

1£ 

9.52 

8.87 

9.36 

8.74 

20% solution used. 

lA 

8.96 

8.547 

8.85 

8.38 

20% solution used. 

2 

8.558 

8.36 

8.44 

8.14 

3 

8.305 

11,967 

8.23 

11.86 

15% solution used. Product labeled **A compound 
of malt and milk”. 


11.946 

11,905 

4 

1.207 

1.069 

15% solution used. Product labeled “A compound 
of malt and milk”. 


1.14 

1.08 

5 

1.45 

1.395 

20% solution used. Product said to contain malt. 


1.45 

1.405 

skim milk powder, sugar and salt. 

6 

1.58 

1.429 

20% solution used. Product labeled “Malted skimmed 
miUL”. 



1.437 

7 

n.BS 

11.57 

20% solution used. 

8 

11.588 

9.157 

11.575 

9.117 

15% solution used. 

9 

9.22 

6.82 

9.01 

6.79 

15% solution used. 

10 

6.775 

0.646 

6.84 

0.619 

20% solution used. Product labeled “A compound 
of malt, skim milk and cereals”. 


0.69 

0.64 

11 

0.59 

0.533 

20% solution used. Product labeled ”A compound 
of malt, skim milk and sugar”. 


0.609 

0.572 

12 

1.799 

1.726 

20% solution used. Product labeled ”Skim milk 


1.692 

1.716 

and malt”. 

13 

1.129 

1.35 

20% solution used. Product labeled “A compound 
of malt, skim milk powder and sugar”. 


1.22 

1.24 

14 

6.74 

6.659 

15 

6.69 

4.135 

6.629 

3.898 

20% solution used. Product chocolate flavored. 

16 

4.16 

0.502 

3.976 

0.526 

20% solution used. Product labeled ^*Compound of 


0.569 

— 

malt and milk”. 
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RECOMMENDATIONS. 

It is recommended — 

(1) That the “neutral’* procedure, as outlined, be adopted as a tenta- 
tive method for the determination of fat in malted milk. 

(2) That a further study be made of the neutral Roese-Gottlieb 
method as applied to dried milk products. 


MOISTURE IN CHEESE. 

A communication received from L. C. Mitchell, Associate Referee, 
reads as follows: 

“Owing to the large amount of work at this Station your Associate Ref- 
eree was unable to carry out the collaborative study, as planned, of the 
present tentative method, with the changes as recommended last year, 
for the determination of moisture in cheese. It is suggested, however, 
that a collaborative study of this method be made during the coming year.** 

RECOMMENDATION. 


It is recommended — 

That the present tentative method for moisture in cheese, together 
with changes proposed in the report of the Associate Referee in 1921, 
be subjected to further collaborative study during the coming year. 


DATA SECURED WITH THE “TURBIDITY POINT’’ OF 

BUTTER FAT. 

By Ahmin Seidenbebo (Chemical Laboratory, Department of Health, 

New York, N. Y.). 

Many of the values used in identifying fats and oils are dependent, 
not upon properties possessed by the entire substance, but upon some 
one constitutent that may be present quantitatively in a comparatively 
slight proportion. Thus, in butter fat, the Reichert-Meissl number is 
the most characteristic value; but it is dependent upon the presence of 
a comparatively small quantity of the total fatty acids present, which 
form only a fraction of the complete butter fat. The volatile fatty 
acids, upon which the determination of the Reichert-Meissl number 
depends, are affected by seasonal variations, changes in feed, and other 
factors to a more marked degree than is the case with other constituents 
of butter fat. On the other hand, the addition of many foreign fats 
ua^ually affects all the components of butter fat equally. 

The “turbidity point’* of butter fat, described by the writer in pre- 
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vioos papersS is dependent upon the solubility relationship of the 
glycerides to each other and to the particular solvents used. It takes 
into account to some extent properties possessed by all the main con- 
stituents of butter fat. 

The turbidity point serves to indicate the presence of quantities 
certain foreign fats that can not be detected by other values. Some 
examples of this in work on experimental mixtures made up in the labora- 
tory were given in one of the previous papers*. Similar results were 
also secured on suspected cream samples submitted for analysis. 

In ordar to secure the fat in these creams for examination, a somewhat 
simplified procedure was devised. After allowing the creams to sour 
by natural fermentation, about 200 grams were thrown upon a large 
filter and 25-30 cc. of water were added. After being allowed to drain 
from 12 to 24 hours, or until the residue had a fairly firm consistency, 
the filter paper was peeled off and the residue transferred to a small 
beaker. The room temperature during the draining of the creams 
should not be much abov^ 20'’C. as otherwise the lower-melting-point 
glycerides of the fat melt and are absorbed by the paper. For this 
reason, also, the residue should not remain on the filter paper after the 
water has passed off. The beaker containing the cream residue was 
placed in an oven at a temperature of QO-IOO^C., care being taken not 
to use a temperature that would produce charring. Gradually the fat 
separated out and, after repeated stirring in order to mix the sample 
and to permit any water present to evaporate, the fat was poured off 
through a funnel containing a small wad of absorbent cotton. It was 
then ready for chemical examination. This method yields an entirely 
representative sample of fat, but of course it is not quantitative. 

The turbidity point was determined on the fat secured in this way 
from over 1000 samples of cream. The majority of these samples did 
not give any evidence of adulteration by any of the values determined 
on them, the turbidity point as well as the other values being normal. 
In a considerable proportion of other samples, however, evidence of 
adulteration was indicated either by the turbidity point alone, the other 
values being normal, or it was definitely confirmed by the turbidity 
point in cases where other evidence was inconclusive. 

In Table 1 certain of these results have been selected as typical of 
those cases in which the usual values are all practically normal, although 
the turbidity point is 12 to 26 points beyond the limits of 48 to 64, 
established for a pure butter fat. There is no doubt that the presence 
of a foreign fat in these cases can be considered as clearly established by 
the results obtained by the turbidity point even though not substantiated 
by any of the other values. 

1 J, IwL Sng* CAern.* 10: 617: <7* Auoc, Qffleial Agr, ChemiiUf 1922, 6: 612. 

> J. Ind. Bng. Chem., 1918, 10: 617. 
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Tabi;e 1. 

Typical cases where the iarhidUy point establishes aduUeralion which escapes detection 
by other tests. 


■AimLB NO. 

lUBlCHBBT-MBlSBL 

NO. 

POLBN8KB 

NO. 

REPRACnVB INDEX 

AT 26®C. 

TOBBIDITY 

POINT 

1 

28.0 

1.9 

1.4623 

36 

2 

27.8 

2.2 

1.4615 

36 

3 

28.1 

1.7 

1.4588 

34 

4 

29.3 

1.9 

1.4583 

36 

5 

22.8 

1.6 

1.4594 

90 


In Table 2 the results obtained by the usual values are near the bor- 
der line of the established limits, and they deviate very little from ex- 
treme variations noted on unadulterated butter fat. The turbidity point 
in these instances, however, is 16 to 19 points beyond the established 
limits, and the presence of a foreign fat can be considered as decisively 
established on the basis of the evidence supplied by it. In cases such as 
these the turbidity point affords a valuable and in some instances, neces- 
sary confirmation to the evidence supplied by the other values. 


Tabub 2. 

BesuUs showing adalteroivon by turbidity point where other constants are not entirely 

conehisive. 


SAMPLE NO. 

BBICHKBT-MBISSL 

NO. 

POLBNSKB 

NO. 

BBPBACnVB INDEX 

AT 25®C. 

TURBIDITY 

POINT 

1 

21.9 

5.6 

1.4575 

32 

2 

23.0 

5.2 

1.4582 

30 

3 

18.7 

3.9 

1.4567 

30 

4 

20.3 

5.4 

1.4583 

31 

5 

17.0 

4.2 

1.4580 

29 


In the experience of the writer, it is not possible to add to butter fat 
any considerable quantity of the more common natural fats or oils, 
with perhaps one exception, without producing a mixture in which their 
presence would be indicated by the turbidity point even though not 
indicated by any of the other values. It may, however, be possible by 
carefully controlled addition of certain artificial fats or mixtures to destroy 
the evidence of adulteration supplied by the turbidity point. Other 
values may or may not in these instances serve to indicate adulteration. 

The turbidity point referred to in this paper occurs when certain of 
the least soluble glycerides are thrown out of solution. It would 
seem that additional information could be obtained by developing 
another turbidity point which would serve to throw these glycerides out 
of solution coming next in the order of solubility. This could be accom- 
plished either by filtering off the precipitate obtained by the first tur- 
bidity point and running another turbidity point after the addition of 
alcohol containing water and of ether, or otherwise by doing this directly 
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on the original fat after redissolving the precipitate by raising the 
temperature. 

From some experimental work undertaken by the writer but not yet 
concluded it would seem possible in this way to develop a second and, 
if necessary, a third turbidity point by which the presence of any foreign 
fat, natural or artificial, could be established with complete certainty. 

REPORT ON FATS AND OILS. 

By G. S. Jamieson (Bureau of Chemistry, Washington, D, C.), Referee. 

In accordance with Recommendations 1 and 2 (1921 report') the 
referee communicated with the American Society for Testing Materials 
in regard to the preparation of the Wijs solution in order to secure uni- 
formity in methods authorized by this society and the A. O. A. C. It 
was found that the American Society for Testing Materials had not yet 
adopted the Wijs method, but experimental work under the direction 
of the Linseed Oil Committee is being conducted at the present time 
with a view to adopting this method ultimately. This society is using 
the same method for the preparation of the Wijs solution as that given 
under the official procedure of this association^. Investigation has 
shown that the method of preparing the Wijs solution in general use in 
this country and abroad (by iodine and chlorine gas in an acetic acid 
solution) is identical with that given under the official method. This 
method of preparation, given in many works on the analysis of oils, 
was adopted April 14, 1919, in the Report of the Committee on Analysis 
of Commercial Fats and Oils of the Division of Industrial Chemists 
and Chemical Engineers of the American Chemical Society*. 

The chairman of the Linseed Oil Committee of the American Society 
for Testing Materials stated that it was his opinion, based upon investiga- 
tions of other chemists, that the alternative method for the preparation 
of the W()s solution using iodine and iodine trichloride in an acetic acid 
solution was not so satisfactory as the solution made from iodine and 
chlorine gas. In this connection it is interesting to note that in the 
1918 Report on the Tentative Standard Methods for the Sampling and 
Analysis of Commercial Fats and Oils* by the Committee of the Ameri- 
can Chemical Society mentioned above, the iodine trichloride method of 
preparing the Wijs solution was pven, while in the 1919 report of this 
committee, which was adopted as- official, the or^dnal method for the 
preparation of this solution was substituted without any comment in 
the notes and remarks. However, this change showed that the use of 
iodine trichloride was not satisfactory. 

1 J. Atioe. Oifieial Agr. ChemUU, 1922, 5 : 612 . 

* Anoe. Agr, ChemitAi, MtSoig, 1920 , 246 . 

*J, IndTang. Chem,, 1919 , 11 : 1161 . 

*ihid„ 1918 , 10 : 316 . 
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During the years 1918 and 1919 the Bureau of Standards made an 
investigation of the Wijs method in which solutions prepared by both 
methods were employed, and it was found that the solutions made with 
iodine and iodine trichloride were not satisfactory because they gave 
lower results than those obtained with the solutions prepared from iodine 
and chlorine gas. It is not surprising that the use of iodine trichloride 
proved unsatisfactory in view of its unstable nature, and this accounts 
for the fact that it can not be readily purchased in a pure condition. 
Soon after the manufacture of iodine trichloride it begins to decompose 
into iodic acid, iodine, etc. Therefore it is recommended that this alter- 
native method for the preparation of the Wijs solution be not adopted, 
and further that a statement be inserted in the A. O. A. C. official 
Wijs method calling attention to the undesirability of using iodine 
trichloride for the Wijs solution on account of its unstable character. 

Under Recommendation 3 (1921 report), that further study ot the 
Hanus method be made as to the length of time of absorption (contact 
of Hanus solution with oil), a series of experiments was made by W. F. 
Baughman in the Bureau of Chemistry, and the results given in Table 1 
show conclusively that no advantage is gained by allowing the Hanus 
solution to react with an oil for 45 minutes instead of 30 minutes as 
stated in the official method. In view of the results obtained it is not 
considered necessary to undertake collaborative work. 

Table 1. 

Iodine numbers by Hanus method. 


OIL H HOUR ABSORPTION % HOUR ABSORPTION 

Linseed 178.5 177,7 

Soya bean 128.7 129.5 

Cottonseed 113.8 113.4 

Mustard seed 109.1 109.3 

Neat’s foot 66.7 67.5 


As directed, the referee conferred with the American Society for 
Testing Materials in regard to the preparation of the Hanus solution 
and found that the A. 0. A. C. official method is employed. 

In accordance with Recommendation 4 (1921 report) further study 
was made on the detection of sesame oil in olive oil, special attention 
being given to those olive oils of African and Spanish origin which them- 
selves give a crimson color with the sesame oil reagents. The referee 
recommended last year that the testing of the liquid or unsaturated 
acids of these oils be added to the present official methods because they 
give no color. Since then two rapid methods for the removal of the 
color not due to sesame oil have been found. Consequently, this year 
it is recommended that the testing of the liquid acids for sesame oil be 
not added to the official methods. 
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The first method studied was that of PrazS which is based on shaking 
the olive oil with 10 per cent alcoholic ammonia, healing until the am- 
monia and alcohol are removed, and then applying the usual tmt. The 
reports of the collaborators were very satisfactory. Howevor, in view 
of the fact that the referee’s attention subsequently was directed to a 
modification of the Villaveocdua method, which is even ampler than the 
Prax procedure, none of the results obtained with the Prax method will 
be given in this report. 

The modification referred to was devised or accidentally discovered 
many years ago in the Bureau of Chemisery by L. M. Tolman and was 
called to the attention of the referee by C. S. Brinton. The test is made 
according to the official Yillavecchia method, and the color is allowed to 
develop for 10 minutes before, the test solution is shaken with 10 cc. of 
water. Any color not due to sesame oil disappears at once. Since it 
was found that when the Baudouin reagent (sugar -f- hydrochloric 
acid) was used, the color nqt due to sesame oil did not completely dis- 
appear after shaking with water and further that in many cases the color 
due to sesame oil faded very fast, it is recommended that the Tolman 
modification be used only with the Yillavecchia reagent (furfural and 
alcohol). 

SAMPLES SENT TO COLLABORATORS. 

Five samples of olive oils labeled A, B, C, D, and E were sent to the 
collaborators. Sample A was a Spanish oil which gave a crimson color 
with the reagents. Sample B was a mixture of 75 per cent of Spanish 
oU (A) and 25 per cent of California oO (C). This mixture when first 
made gave a light crimson color when tested, but after standing several 
weeks it failed to give the color. Sample C was a California olive oil 
which gave no color with the reagents. Sample D was California oil 
(C) containing 5 per cent of sesame oil, while Sample E was Spanish 
oil (A) with a like amount of sesame oil. In view of the satisfactory 
results obtained on applying the modified Yillavecchia method to these 
samples, and of the fact that this method has been successfully used by 
a number of chemists for many yilars, it is recommended that no further 
study be made, and that it be made an official method. 

Table 2 gives the results obtained and reported by the collaborators. 

DISCUSSION, 

Although Sample B contained a large amount of Spanidi olive oil 
(75 per cent) and gave at first a pale crimson color with the sesame oil 
reagents, after standing for two weeks it was found that it did not give 
any color; this accounts for most of the tests of B being negative. 


>Ann.yab., 1821, 14:270. 
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Table 2. 


CoUaboraiive results obtained on five oils using four different tests. 


4NALYST 

OIL 

VILLAVECCHIA 

TEST 

TOUfAN 

MODIFICATION 

BAUDOUIN 

TFJilT 

TOLMAN 

MODIFICATION 

L. W. Farris, 

A 

Positive 

Negative 



Soutbsm CkjtUm Oil Co., 

B 

Negative 

Negative 



Savannah, Ga. 

C 

Negative 

N^ative 




D 

Positive (strong) 

Positive (strong) 




E 

Positive (si rung) 

Positive (strong) 



El. S. Bailey, 

A 

Positive (faint) 

Negative 

Positive (medium) 

Faint pink color 

Southern Cotton Oil Co.. 

B 

Negative 

Negative 

Very faint pink 

Negative 

Savannah, Ga. 

C 

Negative 

Negative 

Negative 

Negative 


D 

Positive (strong) 

Positive (medium) 

Positive (strong) 

Positive (faint) 


E 

Positive (strong) 

Positive (strong) 

Positive (strong) 

Positive (faint) 

tt. P. Strack, 

A 

Positive (medium) 

Negative 

Positive (medium) 

Faint pink 

Southern Cotton Oil Co.. 

B 

Very faint pink 

N^ative 

Very faint pink 

Negative 

Savannah, Ga. 

C 

Very faint pink 

Negative 

Negative 

Negative 


D 

Positive (strong) 

pQMtive (medium) 

Positive (strong) 

Positive (faint) 


E 

Positive (strong) 

Positive (medium) 

Positive (strong) 

Positive (faint) 

f. T. Parsons, 

A 

Positive 

Negative 

Positive 

Faint pink color 

H. J. Heins Co., 

B 

Negative 

Negative 

Negative 

Negative 

Pittsburgh, Pa. 

C 

Negative 

N^aUve 

Negative 

Negative 


D 

Poutive (strong) 

Positive (strong) 

Positive 

Positive 


B 

Positive (strong) 

Positive (strong) 

Positive 

Poritive 

R. M. Hann, 

A 

Positive (crimson) 

Negative 



Bureau of Chemistry, 

B 

Faint orimson 

N^ntive 



Washington. I>. C. 

C 

Nei^aiive 

Negative 




D 

Positive (strong) 

Poriiive (strong) 




E 

Positive (strong) 

Positive (strong) 



K. L. Mehring, 

A 



Positive 

Negative 

Bureau of Animal Indus* 

B 



Negative 

Negative 

try, Washington, D. C. 

C 



Negative 

Negative 


D 



Pontive (strong) 

Positive 


E 



Positive (strong) 

Positive 

Gr. S. Jamieson. 

A 

Positive (crimson) 

Negative 




B 

Pale crimson 

Negative 




C 

Negative 

Negative 




D 

Positive (strong) 

Positive (strong) 




E 

Positive (strong) 

Positive (strong) 



R. H. Kerr. 

A 



Positive 

Faint pink 

Bureau of Animal Indus- 

B 



Negative 

Negative 

try, Washington, D. C. 

C 



Negative 

Ne^tive 


D 



Positive (strong) 

Positive 


E 



Positive (strong) 

Positive 

r. B. Martin. 

A 



Positive 

Faint pink 

Bureau of Animal Indus- 

B 



1 Negative 

Negative 

try, Washington, D. C. 

C 



Negative 

Negative 


D 



Positive (strong) 

Positive 


E 



Positive (strong) 

Positive 

D. G. SorlMT, 

A 



Positive 

Faint pink 

Bureau of Animal Indus- 

B 



I Negative 

Negative 

try, Washington, D. C. 

C 



Neii[ative 

Negative 


D 



‘ Positive (strong) 

Positive 


E 



Positive (strong) 

Positive 


Since it was recommended that a more comprehensive description be 
prepared in connection with the tests for sesame oil, the following is 
offered for consideration: 

SESAME OIL. 

Baudouin TesL-OfficiaL 

Dissolve 0.1 gram of finely powdered sugar in 10 cc. of hydrochloric acid (sp. gr. 1.2), 
add 10 oc. of the oil to be tested, shake thoroughly for 1 minute and allow to stand for 
10 minutes. In the presence of even a very small admixture of sesame oil, the aqueous 
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solution is colored crimson. It should be observed that some olive oils, especially 
those of African or Spanish ori^, give fsnk or crimson colors which can be readily 
differentiated from the cobr due to sesame oil by applying the following modification 
of the Villavecchia method: 


Villaoeechia Test ^ 

Add 2 cc. of furfural to 100 cc. of 95 per cent alcohol by volume and mix thoroughly 
0.1 cc. of this solution with 10 oc. of hydrochloric acid (sp. gr. 1.2) and 10 cc. of the oil 
to be tested by shaking them together for ^ of a minute. Allow mixture to stand 
10 minutes, observe oolor, add 10 cc. of water, shake and again observe color. If the 
crimson color disappears, sesame oil is not present. 

Non . — hM fbrfural gives a violet tint with hydrochloric acid, it is neocMary to uae the very dflute aolu* 
ion apeoified above. 

FUTURE WORK. 

THE DBTBRMHIATION of URSAPONinABLB MATTER. 

The Fat and Oil Committee of the American Chemical Society re- 
quested the referee to call attention to the fact that the association’s 
official method for unsaponifiable residue which was adopted years ago 
was not found satisfactory by' the committee. The reason why it is men- 
tioned at this time is that the A. 0. A. C. methods are recognized abroad, 
and a number of referee chemists have stated that they are using the 
methods which, with this one exception, would be recognized as suitable 
for commercial referee work. It was stated that the method given in 
the last report of the Committee on Standard Methods for the Sampling 
and Analysis of Commercial Fats and Oil8^ based on several years’ 
study and a large amount of cooperative work, was found to give very 
desirable results. Since the determination of unsaponifiable matter is 
very important commercially, it was requested by the committee that 
this association take up again the study of this determination. 

The attention of the referee was called by R. Hertwig and T. 0. Kel- 
lems to an important omission in the description of the official method 
for the preparation of the Hanus solution^, which is liable to cause some 
chemists to make serious errors in the preparation and standardization 
of this solution. 

The method should be corrected as follows: 

The sentence beginning “Add 3 cc. of bromine to 200 cc. of acetic acid, etc.”, should 
read “Add 3 cc. of bromine to 200 cc. of acetic acid and titrate 5 oc. of the solution 
against the N/10 sodium thiosulfate, adding 10 cc. of potassium iodide solution (15%) 
before titrating”. 

RECOMMENDATIONS. 

It is recommended — 

(1) That the alternative method for the preparation of the Wijs 
solution (iodine trichloride method) be not adopted, and further that a 


1 J. Ind. Bng, Chem,, IQIO, 11: 1161. 

* Amoc. Official Agr, ChemitU MeihodCt 1920, 244, par. (a). 
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statement be inserted in tbe A. 0. A. C. official Wijs method^ calling 
attention to the undesirability of using iodine trichloride for the Wijs 
solution on account of its unstable character. 

(2) That the method for the preparation of the Hanus solution be 
corrected as specified in this report, but that no other change be made 
in the official Hanus method. 

(3) That the modified Villavecchia test be made official. It is recom- 
mended also that the description of the Baudouin and modified Villa- 
vecchia tests be changed to read as given in this report. 

(4) That further work be done on the determination of the unsaponi- 
fiable matter. 

H. S. Bailey: It is apparently difficult to obtain hydrochloric acid 
which has a specific gravity of 1.20, as recommended in the present 
official method for the detection of sesame oil in olive oil. 

It has been found that acid with a specific gravity of 1.18 is just as 
satisfactory as the stronger acid in this test, and therefore it is suggested 
that when the present method is rewritten hydrochloric acid of 1.18 
specific gravity be specified. 

It was recommended by Committee B that a study be made of 
the Baudouin and Villavecchia tests using hydrochloric acid of varying 
specific gravity. 


REPORT ON BAKING POWDER. 

By L. H. Bailey (Bureau of Chemistry, Washington, D. C.), Referee. 

The work on baking powder for 1922 was followed along the lines 
recommended by Committee C at the 1921 meeting. Collaborative 
work was done on the electrolytic determination of lead, the neutralizing 
value of mono-calcium phosphate, the volumetric determination of car- 
bon dioxide and the determination of fluorine. 

The samples sent to the collaborators were prepared through the 
courtesy of J. R. Chittick, Jaques Manufacturing Co., Chicago, 111.; 
E. W. Thornton, R. B. Davis Co., Hoboken, N. J.; and Augustus H. 
Fiske, Rumford Chemical Works, Providence, R. I. 

DETERMINATION OF LEAD BY THE ELECTROLYTIC METHOD. 

Directions: 

(1) Use the Corper-Bryan method as published^ 

(2) Use your own method, giving with your report the details of the 
method used. 

* A$aoe. Official Agr. ChcmiHf^ Methodic 1920, 245. 

* J. A§$oe. OJ^ialAgr. Chemuti^ 1920, 4 : 221. 
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Samples for the determination of lead were sent to 10 analysts who had 
agreed to work along this line, but results were received from only two 
of them, and these results are so widely apart that they are worthless. 
It is possible that in the case of one analyst a mistake was made in placing 
the decimal point. The following are the results submitted: 


Table 1. 

Eleeirolytic determination of lead. 



BRYAN-CORPER 

analyst’s 

ANALYST 

METHOD 

METHOD 


parts per million 

pnrls per million 

Augustus H. Fiske 

4.1 

6.6 

6.2 

8.0 

Average 

4.7 

7.3 

J. K. Morton, Bureau of Chemistry, Washington, 

57.69 


D. C, 

62.80 



58.90 


Average 

69.80 



More work should be done with this method or with modifications of 
it before taking any action as to its adoption. 


NEUTRALIZING STRENGTH OF MONO-CALCIUM PHOSPHATE. 


The use of different indicators and combinations of indicators was 
studied by Ruth Buchanan of the Food Control Laboratory of the 
Bureau of Chemistry, but the subject was not submitted to collaborative 
study. Her report on this subject follows: 


In the sitidy of the use of difTerent indicators the following method was employed: 

0.84 gram of the phosphate was weighed and put into a 260 cc. beaker; 125 cc. of 
distilled water and a definite amount of a standard indicator solution were added. 
The solution was titrated with 0.6N nitric acid until the proper end-point was obtained, 
and then boiled for 1 minute. The titration was continued where necessary to regain 
the correct end-point. The total reading multiplied by 5, equals the neutralijeing 
value in terms of parts sodium bicarbonate per 100 parts of phosphate. 


The indicators used were: 

(1) Phenolphthalein 

(2) Thymolphthalein 

(3) Thymol Blue 

(4) Methyl Red 


0.5% alcoholic solution 
0.04% alcoholic solution 
0.04% solution. 

0.02% alcoholic solution. 


These indicators were suggested by an article by J. L. Lizius^ 

A starch-filled phosphate was used in this work. 

The results obtained are given in Tables 2, 3, and 4. 


1 Analytt, 1921 , 46 : 355 . 
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Table 2. 


Tiiration, 


COLD 0.5N HOT 0.5N 

SODIUM HYDROXIDB SODIUM HYDBOXtDB 

NBUTHALlEmO 

VALUE 

1 cc. PhenolDhthalein 

1 cc. Th^olphthalein 

0.25 cc. Phenolphthalein 

0.75 cc. Thymolphthalein 

ce. 

8.9 

9.75 

9.2 

CC. 

8.9 

10.2 

9.2 

44.5 

51.0 

46.0 

0.5 cc. Phenolphthalein 

0.5 cc. Thymolphthalein 

9.1 


9.1 

45.5 

0.4 cc. Phenolphthalein 

0.6 cc. Thymolphthalein 

9.02 


9.02 

45.10 

1 cc. Phenolphthalein 

3 cc. Thymolphthalein 

9.05 


9.05 

45.25 

0.75 cc. Phenolphthalein 

0.25 cc. Thymolphthalein 

8.95 


8.95 

44.75 

0.6 cc. Phenolphthalein 

0.4 cc. Thymolphthalein 

8.95 


8.95 

44.75 

3 cc. Phenolphthalein 

I'cc. Thymolphthalein 

8.60 


8.60 

43.00 

All the above combinations work well. 





Table 3. 

Titration, 




COLD 0.5N 
SODIUM 
HYDROXIDE 

HOT 0.6N NBUTRAUSINO 

SODIUM VALUE 

HYDROXIDE 

REMARKS 

ee. 

1 cc. Methyl Red 1.1 

1 cc. Thymol Blue 9.7 

CC, 

4.4 

9.7 

22.0 

48.5 

End-point fair. 

End-point good. 

0.25 cc. Methyl Red 9.3 

0.75 cc. Thymol Blue 

9.7 

48.5 

Orange color to start, yel- 
low with 3 cc. alkali, 
blue with 9.3 cc. alkali. 

The combination of methyl red and thymol blue 
itself. 

is no 

better than thymol blue by 


Table 4. 

Titration, 





COLD 0.5 N 
SODIUM 
HYDROXIDE 


HOT 0.5N 
SODIUM 
HYDROXIDB 

NEUTRALIZINO 

VALUE 

0.5 cc. Thymol Blue, 1 drop Methyl 
Orange 

CC, 

9.7 


CC. 

9.7 

48.5 

1 cc. Methyl Orange 

0.1 


0.1 

0.5 


Methyl orange gives too low results. A combination of methyl orange and thymol 
blue is no better than thymol blue by itself. 
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CONCLUSIONS. 

(1) Of all the indicators employed, the oombination of phenolphthaleip and thymol- 
phthaleiii is preferred. The best proportion probably is half and half. The end-point 
obtained by the use of both indicators is a little more distinct than that obtained by 
the use of either one alone. 

(2) The indicator should be made up with accuracy, and the amount should be 
measured by means of a pipet graduated in tenths of a cc. 


Collaborative study was made of the neutralizing value of mono- 
calcium phosphate by using two methods sent out by the referee as 
follows: 

NEUTRALIZING VALUE OF MONO-CALCIUM PHOSPHATE. 

Method /. 

Weigh 0.84 gram of phosphate into a SA casserole. 

Add 25 cc. of water and stir a moment. 

Add exactly 00 cc. of 0.1 N sodium hydroxide. 

Bring to boil and boil for 1 minute. 

Add 1 drop of phenolphthalein (1% solution). 

Titrate while still boiling hot with 0.2 hydrochloric acid. 

End-point when pink color due to indicator has all but disappeared and does not 
return in one minute. 

CALCULATION. 

90— 2 X (cc. standard hydrochloric add used) « neutralizing strength of 100 parts 
of phosphate in terms of bicarbonate of soda. 

Method IL 

Weigh 0.84 gram of mono-calcium phosphate into a 150 cc. beaker. 

Add 25 cc. of water and 10-15 drops of phenolphthalein (1% solution;. 

Titrate with 0.5N sodium hydroxide to a faint pink, then heat to boiling, boil 1 
minute and titrate while hot to faint pink again. 

(Add bulk of alkali rapidly with vigorous stirring.) 

CALCULATION. 

Total buret reading X 5 » neutralizing strength of 100 parte of phosphate in terms 
of bicarbonate. 

These methods are so different that the results obtained were noticeably 
lower in one case than in the other. The collaborators were asked to 
make up baking powders with the sample of phosphate sent them by 
adding the amount of bicarbonate of soda indicated by their determi- 
nations and then make biscuits with these baking powders and report 
upon the character of the biscuits made. 

Table 5 gives the average results of the collaborators using the two 
methods suggested. 

DISCUSSION. 

The analysts in commenting upon the biscuits made as directed were 
in agreement that there was not a great difference but that those made as 
indicated by Method II were whiter in color than those made according 
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Table 5. 

Neuiralizing value eif mmo-cakium photphaie. 


ATTALYIT 

IfBTBOD I 

MSTHOD II 

RUMTOIIO 

METHOD* 

Augustus H. Fiake 

per cent 
82.20 

per cent 

72.00 

per cent 

71.40 

W- G. WamiM, Provident Chemical Works, 
St. Louis, Mo. 

79.90 

73.00 


A. L. Foscue, Piedmont Electric Chemical Co., 
Mt. Holly, N. C. 

81.675 

79.60 


R. Leone Rutledge, Bureau of Chemistry, 
Washington, D. C. 

81.09 

71.26 

• • • • 

Ruth Buchanan 

79.74 

71.26 

■ • • « 


•Similar to Motbod II. 

to the proportions given in Method I. On the other hand, there was 
no evidence of undecomposed bicarbonate of soda in the biscuits made 
according to results obtained by Method I. 

Experiments made in the Food Control Laboratory of the Bureau of 
Chemistry showed that a greater proportion of phosphate than indicated 
by Method II did not increase the whiteness of the biscuits, while a 
greater proportion of bicarbonate of soda than indicated by Method I 
did give a yellow biscuit, the color of which became more intense with 
increasing amounts of soda. 

It is the opinion of the referee that the results obtained by Method II 
are more nearly in accord with those that are actually obtained in 
baking than are the results by Method I, and that those obtained by 
Method I are too high for exact neutrality in baked goods although 
they are not so high but that these figures may be used in making up 
baking powder that will produce biscuits which do not give evidence of 
containing an excessive amount of soda. Quite a range may exist, 
therefore, within which a value may be taken as the neutralizing value 
and used satisfactorily in calculating the proportions to be employed in 
making a btdiing powder. Nevertheless it would be desirable to have 
one method only for getting the neutralizing value, and this should 
represent as nearly as possible the reaction actually obtained in baking. 
For this reason Method II is suggested as the more desirable method. 

FLUORINE IN BAKING POWDER. 

This phase of the subject was handled by J. K. Morton, the associate 
referee, and a report will be made by him. 

VOLUMETRIC METHODS FOR THE DETERMINATION OF CARBON 

DIOXIDE. 

Two methods for the volumetric determination of carbon dioxide in 
baking powders were studied. Descriptions of these methods were fur- 
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nished by the firms originating them. They have been used for a num* 
ber of years for routine control work and this year were submitted to 
collaborative study. The methods are as follows: 

.4 simple <frui rapid volumetric method for the estimation of carbon dioxide 
in baking powder. 

(Submitted by R. B, Davis Co.» Hoboken, N. Jf.) 

The apparatus consists of a Schiff nitrometer (Elmer & Am^d No. 4760) graduated 
to 100 cc. in 1/5 cc. with the adapter tube (B) sealed off about one inch from the nitrom- 
eter tube. A leveling bulb (D) is attached to the nitrometer tube at C by means of 
heavy rubber tubing (E), of sufficient length to allow the leveling bulb to be raised to 
the top of the nitrometer tube. 

To the top of the nitrometer tube above the stop-cock (F), which should be left open 
at all times, is attached another piece of heavy rubber tubing, the other end of which is 
attached to a piece of strong glass tubing of about A inch inside diameter passing 
through a No. 9 rubber stoi:^r (G). 

The rest of the apparatus consists of (1) a heavy glass bottle cap (the same as used 
for covering stoppers) of IJ^ inches diameter and having a capacity of about 50 cc. 
and (2) a fiat-hottomed glass cylinder (J), having an inside diameter of ii inch and 
height of 1}^ inches, with a 5 cc. graduation marked about A inch from the top. (This 
cylinder may be made by cutting off a flat-bottomed test tube of ii inch diameter, 
inches from bottom of the tube.) 

The nitrometer tube should be filled with mercury, care being taken that air bubbles 
are expelled. The leveling bulb should be about half filled with mercury when the 
bulb is raised to the top of the nitrometer tube. The apparatus should be supported 
on a ring stand having a heavy base by two strong clamps. 

DETERMINATIONS. 

0.5 gram of the well-mixed sample is introduced into the bottom of the glass bottle 
cap (H). 5 cc. of hydrochloric acid (sp. gr. 1.127) is placed in the cylinder (J), which 
should be absolutely dry on the outside, and the cylinder lowered into the bottom of 
the bottle cap (H) by holding it against the side of the bottle cap by the index finger. 
The bottle cap is then connected with the rubber stopper (G), care being taken not to 
overturn or shake out any of the acid on the sample of baking powder. (The leveling 
bulb should be near the top of the nitrometer tube when this connection is made.) 

The level of the mercury in the leveling bulb and in the nitrometer tube is then 
adjusted so that the levels are exactly the same and the reading taken. Then holding 
the cup (H) in the right hand and the leveling bulb in the left, shake the cupi over- 
turning the acid on the sample. The level of the mercury in the nitrometer tube will 
fall. Lower the leveling bidb with the left hand, keeping the levels of the mercury 
in the bulb and in the tube as nearly the same as possible during the entire evolution 
of the gas. 

Shake the cup (H) thoroughly in order to be sure that all the baking powder has 
been decomposed, adjust the levels of the mercury in the leveling bulb and in the nitrom- 
eter tube by moving the leveling bulb up and down an inch or so until the levels are 
again exactly the same, and take the reading. Note temperature and pressure. 

The per cent of carbon dioxide is calculated as follows: 


Example: Volume of gas liberated 36.0 cc. 

Temperature 29®C. 

Barometer 760 mm. 
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From Table 6, abaorption of carbon dioxide in 5 oc. of hydrodiloiic add (ap. gr. 
1.127) 6.16 cc. 

Therefore, total evolution of gas ie 35.0+6.16 cc.«b40.16 oc. 

From Table 7, weight of I cc. of carbon dioxide (in milligrams) at 29X. and 760 mm. 
pressure « 1.7101. 

1.7101 X40.16 «0.0686 gram. 

0.06S6 X2 X 100 -0.26‘ « 13.47% carbon dioxide. 

TABLES TO BE USED WITH THE DAVIS METHOD. 


Table 6. 

Baking powder absorption of carbon dioxide in 5 cc, of hydrochloric acid, sp, gr, i,127. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Evolved 

1.85 

2.00 

2.16 

2.31 

2.47 

2.62 

2.78 

2.93 

3.09 

3.24 

3.40 

3.55 

3.71 

3.86 

Absorbed 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Evolved 

4.02 

4.17 

4.33 

4.48 

4.61 

4.79 

4.95 

4.97 

4.98 

5.00 

5.03 

5.04 

5.06 

5.06 

Absorbed 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

Evolved 

5.07 

6.09 

6.10 

5.11 

5.13 

5.14 

5.16 

5.17 

5.18 

5.20 

5.21 

5.23 

6.24 

5.25 

Absorbed 

43 

44 

45 

46 

47 

48 

49 

60 

51 

52 

53 

64 

55 

66 

Evolved 

6.26 

5.27 

6.28 

5.30 

5.31 

6.32 

5.34 

5.35 

5.36 

5.37 

5.38 

5.40 

5.41 

5.42 

Absorbed 

67 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

Evolved 

5.44 

6.45 

5.47 

5.48 

5.50 

6.61 

6.52 

5.54 

5.55 

5.57 

5.58 

5.59 

5.61 

5.62 

Absorbed 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

Evolved 

5.64 

6.65 

6.66 

6.68 

5.69 

6.71 

5.72 

5.73 

5.76 

6.76 

6.78 

6.79 

5.80 

6.82 

Absorbed 

86 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

Evolved 

5.83 

5.85 

5.86 

5.87 

5.89 

5.90 

6.92 

5.93 

5.94 

5.96 

6.97 

5.99 

6.00 

6.02 

Absorbed 

99 

100 













Evolved 

6.03 

6.04 













Absorbed 


Table 7. 

Weight of a cc, of carbon dioxide in milligrams, 

(MiUimetcr on barcaneter.) 


756 758 760 762 764 766 768 770 772 774 

1.8399 1.8448 1.8498 1.8548 1.8597 1.8647 1.8697 1.8748 1.8798 1.8848 13 

1.8318 1.8367 1.8417 1.8466 1.8515 1.8565 1.8614 1.8663 1.8713 1.8763 14 

1.8233 1.8^ 1.8331 1.8381 1.8430 1.8479 1.8528 1.8577 1.8626 1.8675 15 

1.8150 1.8199 1.8248 1.8297 1.8346 1.8395 1.8444 1.8492 1.8541 1.8590 16 

1.8065 1.8114 1.8162 1.8211 1.8260 1.8308 1.8357 1.8406 1.8454 1.8503 17 

1.7981 1.8030 1.8078 1.8127 1.8175 1.8233 1.8282 1.8330 1.8379 1.8427 18 

1.7895 1.7943 1.7992 1.8040 1.8089 1.8137 1.8185 1.8234 1.8282 1.8331 19 

1.7309 1.7857 1.7906 1.7954 1.8002 1.8050 1.8099 1.8147 1.8195 1.8243 20 

1.7722 1.7770 1.7818 1.7866 1.7914 1.7962 1.8012 1.8060 1.8108 1.8156 21 

1.7634 1.7682 1.7730 1.7778 1.7326 1.7874 1.7922 1.7970 1.8018 1.8Q66 22 

1.7546 1.7593 1.7641 1.7689 1.7737 1.7784 1.7882 1.7880 1.7928 1.7975 23 

1.7456 1.7508 1.7561 1.7698 1.7647 1.7694 1.7741 1.7788 1.7836 1.78184 24 

1.7366 1.7412 1.7460 1-7507 1.7664 1.7602 1.7649 1.7697 1.7744 1.7791 26 

1.7274 1.7321 1.7868 1.7416 1.7468 1.7510 1.7667 1.7606 1.7652 1.7699 26 

1.7184 1.7281 1.7278 1.7826 1.7372 1.7419 1.7466 1.7518 1.7660 1.7707 27 

1.7094 1.7142 1.7189 1.7232 1.7283 1.7830 1.7378 1.7427 1.7474 1.7517 28 

1.7016 1.7054 1.7101 1.7148 1.7199 1.7241 1.7298 1.7845 1.7882 1.7429 29 

1.6920 1.6967 1.7014 1.7051 1.7107 1.7163 1.7190 1.7246 1.7293 1.7339 30 


Nova. — ^A oorreotion faetw most be determiaod for apparatos. 0.25 vrfll be foandto be idboiit right. 
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A volumetric method and apparatus for determining the carbon dioxide content of baking 

powder, 

(Submitted by 1. Raymond Chittiok.) 

DETEBBONATION. 

The determination is carried out in an apparatus by treating a factor weight of the 
baking powder, or the residue therefrom, with dilute sulfuric acid and measuring the 
volume of the evolved carbon dioxide. 


APPARATUS. 

The apparatus consists of a decomposition 
flask connected by means of a glass T-tube, 
provided with a stop-cock, to a gas measuring 
tube, which in turn is connected to a leveling 
bulb. The composition flask — a 250 cc. Py- 
rex wide-mouth extraction flask — is fitted 
with a two-hole rubber stopper to allow for 
connection with the gas-measuring tube by 
means of glass and rubber tubing and for 
the insertion of the tip of a buret. The buret 
has a capacity of 25 cc. and is graduated in 
cubic centimeters at 200°C., numl)ering each 
5 cc. The tip of the buret is extra long, l)ent 
in order to pass through the rubber stopper. 
The gas-measuring tube is graduated in cubic 
centimeters at 20®C., numbering each 10 cc., 
the zero mark l)eing placed at a volume of 
25 cc. below the top marking to allow for 
graduating upward from 0 to 25 cc. and 
downward from 0 to 200 cc. 

A rubber connection is made between 
the glass tube leading from the decomposition 
flask and the T-tube extensions of the gas- 
measuring tube to permit the rotation of the 
decomposition flask. The gas-measuring tube 
is connected by means of rubber tubing with 
a leveling bulb. The bull) has a capacity of 
about 300 cc. A saturated solution of sodium 
chloride is prepared to which a small amount 
of sodium bicarbonate is added. The whole 
is then rendered slightly acid with sulfuric 
acid. This solution is used in the gas meas- 
uring tube and leveling bulb and seldom 
needs to be replaced. 

RBAOENT. 

Dilute sulfuric acid, sp. gr. 1.14 (approxi- 
matdy one volume cl concentrated acid to 
five volumes of water). This solution is used 
in the 25 cc. buret. 



Fra. 2 . — Absohption Apparatus for 
C mmcK Mbtrod. 
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PREPARATION OF SAMPLE. 

Remove the entire sample from the package, pass through a 40-meBh sieve and mix 
thoroughly. 


DETERMINATION. 

Thermometric and barometric readings, preferably expressed in degrees Centigrade 
and in millimeters of mercury, are essential. The factor weight of the baking powder 
to be used in the determination is dependent upon the existing atmospheric conditions. 
After both temperature and pressure of the air in the room are determined, reference 
is made to Parr's tabled for the density of carbon dioxide, and the weight of one liter 
of carbon dioxide under like conditions is taken as the factor weight. 

For example: Pressure ** 746 mm.; temperature « 22®C.; one cc. of COj weighs 
1.7390 mg. or one liter weighs 1.7390 grams; therefore, 1.7390 grams is the factor weight 
of baking powder to be taken for analysis. 

TOTAL CARBON DIOXIDB. 

The factor weight of baking powder is placed in the dry decomposition flask and 
connection made to the apparatus by means of a rubber stopper. The T-tube stop- 
cock is opened and, by means of the leveling bulb, the salt solution is brought to a 
graduation above the zero mark e^al in volume to the amount of acid to be used in 
the decomposition. (For example, if 10 cc. of acid are to be used, the solution is leveled 
at the 10 cc. graduation above the zero mark.) 

A minute is allowed to insure equalization of the temperature and pressure within 
the apparatus with that in the room. 

The stop-cock is closed. The leveling bulb is lowered somewhat, diminishing the 
pressure within the apparatus, and 10 cc. of dilute acid are slowly run into the decom- 
position flask. The salt solution should at all times during the decomposition be kept 
at a lower level than that in the gas-measuring tube to prevent the liberated carbon 
dioxide from escaping through the acid buret into the air. The decomposition flask 
is well rotated to secure intimate contact of materials, then allowed to remain at rest 
for 5 minutes. 

The pressure is equalized by means of the leveling bulb and the volume of the evolved 
gas is read. Divide the number of cc. by 10 to obtain the per cent of total carbon 
dioxide by weight. 

RESIDUAL CARBON DIOXIDB. 

The factor weight of baking powder is placed in the decomposition flask; 20 cc. of 
water are added and allowed to stand 20 minut/es. Place the flask in a metal drying 
cell surrounded by boiling water and heat, with occasional shaking, for 20 minutes. 
To complete the reacti<m, heat quickly to boiling and boil for a minute. Cool to room 
temperature, then connect flask to the apparatus and determine the carbon dioxide 
present, by treating with 10 cc. of dilute add as described under total carbon dioxide. 

AVAILABLE CARBON DIOXIDB. 

' Subtract the residual carbon dioxide from the total. 

Unfortunately the different analysts did not have both types of 
volumetric apparatus, but some of them compared the results obtained 
with one apparatus with those obtained by some other method in use 
in the laboratory and in general got concordant results. 

* V«tt NoBtcand** Chonloal Aimual, Oben, Fourth l«iio, 1018 , 100 . 
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Two samples for the determination of carbon dioxide were submitted. 
One of iJhem contained theoretically 16.197 per cent and the other one 
13.09 per cent of carbon dioxide. The collaborative results are given 
in Table 8. 

These results are very encouraging and indicate that volumetric 
methods should be checked against the absorption methods which are 
now official. 


Tabi.b 8. 


Vdhunetrie detaminaiion* of emhon dioxide*. 


ANALYST 

CBimCK MBTBOD 

DAVIS MBTHOD 

ROBINSON MBTBOD 

RUMFORD MBTBOD 


No. 1 

No. 2 

No. 1 

No. 2 

No. 1 

No. 2 

No. 1 

No. 2 

G. D. Richards, 
Jaques Mfg. Co. 
Chicago, lU. 

per eenl 

16.15 

16.15 

16.13 

16.14 

16.16 
16.16 

per cent 

12.97 

12.81 

12.90 

12.95 

12.86 

12.93 

per cent 

per eeni 

per eeni 

per cent 

per cent 

per eeni 

Average 

16.15 

12.90 


— 





J. H. Chittick 

16.12 

16.17 

13.05 

13.05 

13.05 







Average 

16.15 

13.05 







C. J. Preston, 

Jaques Mfg. Co., 
Chicago, ifi. 

16.10 

16.15 

16.10 

16.10 

12.93 

12.95 

12.85 

12.99 

12.93 







Average 

16.11 

12.93 







Ruth Buchanan 

16.24 13.13 

16.15 13.13 

16.24 13.13 

16.20 13.13 

16.14 

16.14Av.13.13 
16.14 .... 

16.23 .... 

OO 


13.00 

13.16 

12.93 

13.03 

13.06 

13.03 

13.06 

13.06 

j 


.... 




.... 

Average 13.04 



.... 


Average 

16.19 

— 





0. B. Winter, Michi* 
gan Agricultural 
Collie, Be Lan. 
sing, Mich. 

.... 

..e. 

16.44 

16.30 

16.28 

16.34 

13.46 

13.40 

13.46 

13.50 



.... 


Average 

.... 

— 

16.34 

13.45 






*Saiqib No. 1 oanttfiMd tbaoratinily 18.197% and Sample No. 2, 18.09% of oaifaon dknUek 
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Table 8 — Canimued, 

Volumeirie deierminaiions ^ carbwi dioxuk\ 


No. 1 

No. 2 

No. 1 

No. 2 

pcrsenl 

percent 

per eeni 

per eeni 

L. J. Hendryx, Mich- 

%an Agri^tural 

Calle^, E. Lan- 

sing, Mich. 


16.26 

13.08 

— 

16.i^ 

16.00 

12.94 

13.20 


16.34 

13.20 


16.20 

13.14 



16.20 

12.84 

13.00, 


Average 

16.20 

12.84 



12.94 


.... 

.... 

13.14 




13.14 




13.08 



Average 

13.04 


C. S. Robinson, 
Michigan Agricul- 
tural College, £. 
Lansing, Mich. 


Augustus H. Fiske 


Average 


DAVIS IfDTHOD 


Average 


16.52 13.21 

16.91 13.31 

16.26 13.31 

16.59 

16.12av.13.31 
16.33 
16.63 
16.49 
16.41 


16.47 


No. 1 No. 2 


jwf eeni per cent 


16.05 

12.76 

16.10 

12.82 

16.15 

12.67 

16.12 

13.03 

16.05 

13.00 


13.06 

16 09 

12.89 


12.75 


12.71 


12.78 


13.05 


12.88 

Average 

12.87 


No. 1 No. 2 


per eenl per eeni 


16.13 

16.11 

16.11 


13.21 

13.21 

13.21 


16.12 13.21 


^Sample No. 1 contained theoretically 16.197% and Sample No. 2, 13.09% of carbon dioxide. 


RECOMMENDATIONS, 

It is recommended — 

(1) That the electrolytic method for the determination of lead be 
further studied. 

(2) That Method II for determining the neutralizing value of mono- 
calcium phosphate as collaboratively studied in 1922 made a tenta- 
tive method. 
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(3) That the accuracy of the volumetric methods for the determina* 
tion of carbon dioxide be compared with the official absorption methods 
before they are recommended as tentative methods. 


REPORT ON FLUORIDES IN BAKING POWDER. 

By J. K. Morton (Bureau of Chemistry, Washington, D. C.), Associate 

Referee, 

The report of the associate referee in 1921 pointed out that the Wag- 
ner-Ross method for the determination of fluorides as published^ did 
not give the degree of accuracy desired when applied to baking powder. 
Some changes were suggested in the manipulation and apparatus which 
resulted in a higher and more consistent recovery of fluorine. In the absence 
of any published detailed instructions as to the procedure in determining 
fluorine in baking powder a detailed method was submitted for approval. 

The report of Subcommittee C recommended that the Wagner-Ross 
method for fluorine in baking powder be submitted to further study. 
In accordance with this recommendation samples of baking powder 
were prepared for collaborative work. 

These samples, together with a copy of the Wagner-Ross method and 
a statement of the experience of the associate referee with this method, 
setting forth the changes suggested in the report of the associate referee 
for 1921, were sent to those who had agreed to collaborate in this work. 
Directions were also given for the preparation of a carbon-free ash. 

The collaborators were directed to carry out the determination as 
follows: 

Ash 20 grams of baking powder in a muffle furnace. Place the ash, together with 
1 grcun of quartz flour and 5 grams of anhydrous copper sulfate, in the digestion flask. 
Thoroughly mix the contents of the flask. Connect the flask in its position in the 
train. Pour 60 cc. of special sulfuric acid into the 60 cc. Erlenmeyer flask and place 
it in its position in the train. Start the air very slowly, tilting the digestion flask 
sufficiently to allow the first portion of the acid to flow into the trap and form a seal. 
Regulate the flow of air to give just enough headway to prevent any back pressure. 
Apply heat to the digestion flask slowly, allowing the mixture to come to boiling in 
not less than two hours. Shake the flask occasionally during the heating. Boil for 
ten minutes, remove the flame and allow the air to pass through for thirty minutes 
longer. Disconnect the delivery tube with the absorption flask and transfer the con- 
tents to a 750 cc. Erlenmeyer. Dilute with water to 250 cc., bring to boiling for 10 
minutes, cool slightly under running water and titrate with O.IN alkali, using phenol- 
phthalein as indicator. 

The following table gives a record of the results submitted by the col- 
laborators on the determination of fluorine in baking powder: 


» J. Ind. Eng, Chem., 1917, 9s 1116. 




The deiermimxiwn of fluorine in baking powder by the Wagner-Rou method. 
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DISCUSSION AND COMMENTS. 

W. E. Stokes of the Royal Baking Powder Company introduced a 
modification in the manipulation of the method and the calculation of 
fluorine. He disregarded the production of sulfate in the absorption 
flask but determined the amount as barium sulfate and corrected accord- 
ingly. By a number of control determinations he established a factor 
of 1.117 for fluorine. His results are very good comparatively, but 
they are a trifle high. 

A. H. Fiske of the Rumford Chemical Company commented on the 
difficulty of securing a suitable ash by simple ignition and leaching 
with water. In ashing the material he used a 40 per cent solution of 
magnesium nitrate. Milk of lime was added to each sample before 
ignition to be sure there was sufficient base present to prevent the 
volatilization of fluorine. 

L. D. Mathias of the Victor Chemical Company mentioned the diffi- 
culty of securing a suitable ash and the importance of a source of con- 
stant air pressure. He suggested the use of compressed carbon dioxide 
because of its general availability, as a carrier for the gases evolved. 

The use of magnesium nitrate in ashing the material was given a 
thorough trial by the associate referee with most excellent results. 
Duplicate determinations were made on all the collaborative samples 
with the results reported in the table. The advantage of the use of 
magnesium nitrate to ash the material was at once apparent. Where 
carbon is present, the sulfur dioxide evolved by the decomposition of 
the sulfuric acid is not retained in the chromic sulfuric acid wash solu- 
tion, except in very slight amounts, but passes on into the absorption 
tube, introducing a source of error. The addition of magnesium nitrate 
to the ash and the re-ignition of the material completely destroys the 
carbon remaining and yields a carbon-free ash. The presence of nitrates 
in the digestion flask gives rise to nitrous fumes. In passing through 
the chromic-sulfuric acid wash solutions these are completely absorbed. 
Repeated tests were made to detect their presence in the absorption 
tube without success. 

The addition of any neutralizing agent to a phosphate or alum- 
phosphate baking powder before ignition has not been found necessary. 
The material is prepared to be neutral or slightly alkaline. An excess 
of alkalinity is to be avoided. 

Any inert gas such as air, carbon dioxide or nitrogen, the pressure 
of which can be carefully controlled to give a uniform flow, can be used 
in this determination. 

The results obtained by the different analysts are not concordant. 
Some show excellent agreement, but the fluctuations on the whole 
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are too great. This may be explained by the fact that each of the 
collaborators introduced modifications of the method. 

The results obtained by the associate r^eree and W. E. Stokes clearly 
indicate that this method can be applied successfully to the determi* 
nation of fluorine in baking powder, with a recovery of approximately 
90 per cent of the fluorine in the sample. 

The following procedure is recommended for the preparation of a 
baking powder for the determination of fluorine: 

Take 20 grams of baking powder in a porcelain evaporating dish. Place it in a 
mnfile furnace at tow heat and allow the volatile organic matter to bum off as com* 
{detely as possible without allowing the furnace to come to the point where any redness 
is discernible, about 400‘‘C. The resulting ash will be quite dark. Remove and allow 
to cool. Powder it again and add 10 cc. of a 50% solution of magnesium nitrate. (Be 
sure that the ash is thoroughly saturated without excess of the sohitkm.) Dnve off 
the excess of moisture in an oven and reheat in the muffle as before. 

RECOMMENDATION. 

It is recommended that the Wagner-Ross method as applied to the 
determination of fluorine in baking powder be submitted for further 
study. 


DRUG SECTION. 

REPORT ON DRUGS. 

By G. W. Hoover (Food and Drug Inspection Station, Transportation 
Building, Chicago, 10.), Referee. 

Your referee on drugs has no elaborate report to make. It may be 
stated that the work on the various subjects bas been conducted by the 
.associate referees according to the plan initiated several years ago. 
Some important investigations are completed with this year’s report, 
and attention wiU be given to a few new subjects. It has been impos- 
sible to secure the assistance of as many associate referees as desired 
during the peist year; however, considering the work as a whole, very 
satisfactory progress has been made. The associate referees deserve 
much credit for the excellent reports that will be presented on the various 
subjects at this meeting, and your referee is grateful to them and others 
who have manifested an interest by giving suggestions and assistance 
in the drug work for the association. 
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REPORT ON METHODS OF QUALITATiyE AND QUANTITA- 
TIVE ANALYSIS OF ARSPHENAMINE (SALVARSAN) AND 
NEOARSPHENAMINE (NEOSALVARSAN). 

By G. W. Hoover and C. K. Glvcart (U. S. Food and Drug Inspection 
Station, Transportation Building, Chicago, III.), Associate Referees, 

The collaborative work on methods of analysis of arsphenamine and 
neoarsphenamine was continued this year in accordance with the recom- 
mendations approved by the association at the 1921 meeting*. 

Samples consisting of ampules of arsphenamine and neoarsphenamine 
of American manufacture and labeled with the serial numbers pertain- 
ing to the respective batches were forwarded to the collaborators. The 
directions submitted for the qualitative tests and the quantitative 
method, marked “Method No. 1”, were substantially the same as 
adopted as tentative at the last meeting^. The directions for the quanti- 
tative method suggested by Engelhard! and Grantham, designated as 
“Method No. 2”, were also submitted for study. 

The following directions for conducting the work were sent to col- 
laborators: 


QualitcUive tests for Arsphenamine (Saharsan), 

3,3' — dianiino-‘4,4' — dihydroxy — areenobenzene dihy- 
drochloride corresponding to 31.57% arsenic. 

HCl.NHaOH,C6H,.A8 : As.C6Ha.OH.NH,.HCl + 2Hrf). 

PHYSICAL PROPERTIES. 

Arsphenamine is a pale yellow powder, unstable in moist air. It is soluble in water , 
1 to 5 parts, methyl alcohol 1 to 3 parts, and only slightly soluble in ether. The aqueous 
solution is greenish yellow, and it reacts strongly acid to htmus. The moisture con- 
tent is not more than 7.6% when dried in an atmosphere of hydrogen at 106®C. 

CHEMICAL PROPERTIES. 

An aqueous solution of arsphenamine (1 to 100) yields no precipitate with dilute 
mineral acids, with the exception of sulfuric acid (distinction from neoarsphenamine). 

The addition of sodium hydroxide T. S. yields a precipitate which is soluble in excess 
of the reagent. 

Heated with alkaline solution of potassium permanganate, ammonia is liberated. 

Mayer’s reagent produces a heavy orange-yellow precipitate. 

Ferric chbride solution produces a brownish violet color, turning turbid. 

Silver nitrate solution added drop by drop produces a dark red precipitate, changing 
to black. 

Heinsch test is positive. 

Hydrogen sulfide produces no precipitate even after addition of hydrochloric acid 
and warming. 


\ Official Agr. Chemidi, 1922, S: 529. 

' /6ia., 526. 
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QuaUUdwe TetU for Nooarojpherumw (Neootdottroan), 

Sodium 3,3' — diamino 4,4' — diliydroxy— aneno- 

benaene-methylece—siilplioxylate. 

NHiOH.C*H,.Aa : A8.C«H,.0H.NH (CHrf» OSNa. 

Mixed with inert inorganic saHa. 

PBTSXCAL mOPIRTXBS. 

Neoarsphenamine is a lemon-ydlow powder, unstable in moist air, turning to a 
reddish brown color. It is readily soluble in water but only slightly soluble in alcohol 
or ether. The aqueous solution is neutral to litmus. On exposure to air the solution 
rapidly becomes dark brown. 

CHEMICAL PROPERTIES. 

A freshly prepared aqueous solution of neoarsphenamine (1 to 100) yields a tardy 
precipitate on addition of dilute mineral adds (distinction from arsphenamine). 

The addition of 10% sodium hydroxide solution produces no predpitate (distinc- 
tion from arsphenamine). 

Solution of alkali carbonates produces no precipitate (distinction from arsphena- 
mine). 

Mayer*8 reagent produces no predpitate until the solution is acidified with dUute 
hydrochloric acid (distinction from arsphenamine, which yields a precipitate directly). 

Ferric chloride solution produces a violet color, turning to dark red. 

Silver nitrate solution produces a yellow color, quickly forming a black precipitate 
on heating. 

If 5 cc. of dilute hydrochloric acid is added and the mixture hented, the irritating 
odor of sulfur dioxide will be evolved (distinction from arsphenamine). 

METHOD No. 1. 

Quantitaiive Determinaiion of Arsenic in Arspheruxmine and Neoarsphenamine* 

REAGENTS. 

(d) 3% hydrogen peroxide solution* 

(b) Oxalk acid solution* — Dissolve 1 gram in 100 cc. of water. 

(C) C. P, potassium iodide* 

(d) C* P, potassium permanganate (finely ground), 

(e) Potassium permanganate solution, — ^Dissolve 1 gram in 100 cc. of water. 

(f) OJN sodium thiosulfaie solution. 

(i) Satfarie acid solution* — 10% by volume. 

DETERlflNATTON. 

Mix 0.2 gram sample with 5 cc. of 10% sulfuric acid in a 500 cc. Erlenmeyer flask, 
fitted with a ground-glass stopper. (A blank is conducted, using the reagents under 
the same conditions, and the amount of O.lN sodium thiosulfate consumed is deducted.) 
Add 1 gram of finely powdered potassium permanganate in small portions, mix thor- 
oughly and aOow to stand for 10 minutes. Add 10 cc. of concwtrated sulfuric add in 
2 cc. portions. Shake thoroughly after each addition. Allow to digest 10 minutes, 
rotating the flask frequently during this period. Add 5 cc, of hydrogen peroxide solu- 
tion, and continue adding this solution drop by drop until the brown predpitate dis- 
appears. To remove excess of peroxide, add 25 cc. of water, boil gently for 10 minutes 
and carefidly add a few drops of a 1% sohitlmi of potassium permanganate uutfl the 
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pink color is just permanent. To remove excess of permanganate, add a drop or two 
of oxalic add solution. Dilute with 50 oc. of water* When the solution b cool, add 
2 grams potasdum iodide, stopper flask tightly and let stand for 1 hour in a cool 
place. Titrate the liberated iodine with O.IN sodium thiosulfate, omitting the use of 
starch indicator. 

1 cc. of O.IN sodium thiosulfate is equivalent to 0.00375 gram of arsenic. 

The arsenic content of arsphenamine should not be below 30 or above 32%. 

The arsenic content of neoarsphenamine should not be below 18 or above 20%. 

HBTBOD No. 2. 

(Apftlioabie for aisaying organically oombined aiaenio products.) 

Proceed with the directions under ^^Determination**, Method No. 1, using the same 
reagents but omitting the blank and including “add 2 grams of potassium iodide**. 
Let the solution stand for 1 hour. 

ADDITIONAL BEA6ENT8. 

Sodium sulfite solution, — Dissolve 2 grams in 100 cc. of water. 

Sodium hydroxide solution, (1 b 1). 

C, P, sodium bicarhonate, 

0,tN iodine solution, 

DETERMINATION. 

Add from a buret, avoiding excess, the sodium sulfite solution to decolorize the 
liberated iodine. Add sodium hydroxide solution until slightly alkaline to litmus 
paper and render slightly acid with concentrated hydrochloric acid. Place the flask 
in cold water until the solution is thoroughly cooled; add 5 grams of sodium bicar- 
bonate and titrate with O.IN iodine solution. 

1 cc. of O.IN iodine solution is equivalent to 0.00375 gram of arsenic. 

The results shown in the table were reported by the following col- 
laborators: H. Engelhardt and R. I. Grantham, Sharp and Dohme, 
Baltimore, Md,; G, W. Raiziss, University of Pennsylvania, Phila- 
delphia, Pa.; C. G. Remsburg, U. S. Public Health Service, Hygienic 
Laboratory, Washington, D. C,; and C. K. Glycart. 


Besulis of determination of arsenic in arsphenamine and neoarsphenamine. 


COLLABOBATOII 

Mbtbod No. 1. 

Mbthoo No. 2. 

Araphenainine 

Sample A-1 

Neoanphena- 

mine 

Sax^e N>2 

Araplieiiamme 

Sample A-1 

Neoaraphena- 

mine 

Sample N-2 

H. Ei^lhardt 

per cent 

31.4 

33.0 

31.19 

31.31 

31.41 

31.21 

31.38 

per eenl 
18.6 

10.5 

18.68 

18.99 

19.07 

19.28 

19.18 

per cent 

31,4 

31.2 

31.28 

30.47 

30.56 

30.38 

30.56 

per cent 

19.5 

19.4 

18.48 

18.47 

18.47 

18.56 

19.23 

18.85 

H. 1. Grantham 

G. W. Raixbs 

C. G. Remsburg 

C. K. Glycart 



It ajqpears that Method No. 1 has been considered generally satis, 
factory for the purpose of estimating the arsenic content of arsphena 
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mine and neoaraphenamine. Method No. 2 yields equaHy good results, 
as shown by comparison of the reports. Since it is based on the direct 
titration of the active constituent, that is, the arsenious add, and no 
blank is required, this method should be given further consideration. 

COMMENTS BY COLLABORATORS. 

G. W. Raiziss . — It is our impression, however, that the method of 
Drs. Engelhardt and Grantham requires more work than the original 
method. 

H. Engelhardt . — The results obtained by Method No. 1 are not as 
concordant as could be desired, but this is due to a varying blank test as 
already pointed out in our letter of May 12, 1921. 

RECOMMENDATIONS. 


It is recommended — 

(1) That the qualitative tests and the quantitative method, No. 1, 
submitted for the examination of arsphenamine and neoarsphenamine 
be adopted as official methods. 

(2) That the quantitative method, designated “Method No. 2“ be 
adopted as a tentative method with the view to further study for final 
adoption. 

(3) That during the next year the associate referee study and devise 
methods to determine the ratio of arsenic to nitrogen in arsphenamine 
and neoarsphenamine. 

No report on the determination of alcohol in drug preparations was 
made by the associate referee. 

No report on the determination of chloroform in drug preparations 
was made by the associate referee. 

No rqport on_ analytical methods for the determination of silver in 
silver proteinates was made by the associate referee. 

No report on the determination of camphor in pills and tablets by 
the alcohol distillation method was made by the associate referee. 

No report on the distillation method for the estimation of santalol 
in santal oO was made by the associate referee. 
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REPORT ON TURPENTINE. 


By J. O. Clabke^ (U. S. Food and Drug Inspection Station, Savannah, 
Ga.), Associate Referee. 

A study of two methods of polymerization begun last year was con- 
tinued. Samples were sent to several collaborators, but no reports 
were recraved. The samples were pure gum turpentine containing 
known amounts of kerosene, as shown in the table. 

The fuming sulfuric acid^ and the sulfuric-nitric acid* methods were 
used on all the samples. 


RemU* of polymeritaiion of pure turperUine with known amounts of mineral oil. 


SAMPLE 

MINBIIAL OIL 1 

ADDED 

FUMING SULFURIC ACID | 

SULFUBIC-NITMC ACID 

Residue 

Refractive Index 
20®C. 

Residue 

Refractive Index 
20«C. 


per cent 

per eeni 


per cent 


A 

0 

1.2 1 

1.5016 

0 




1.2 

1.5010 

0 

— 

B* 

0.6 

2.0 

1.4847 

0.6 

1.4477 



1.6 i 

1.4863 

0.2 

1.4377 

C* 

1.0 

2.4 

1.4713 

0.8 

1.4395 



2.4 

1.4716 

0.9 

1.4367 

D* 

2.0 

3.2 

1.4869 

14 

1.4496 



3.2 

1.4829 

1.0 

1.4389 

E 

2.6 

3.2 

1.4720 

1.8 

1.4345 



3.2 

1.4666 

1.9 

1.4356 

F 

6.0 

5.6 

1.4587 

4.0 

1.4364 



6.6 

1.4562 

4.1 

1.4347 


*l>«tcnnioatioiw by L. A. Salingor, U. S. Food and Drug Inapftction Station, Savannah, Ga. 


Both methods appear to give good results. Neither can be considered 
as strictly quantitatiye for the determination of mineral oil, but either 
gives an approximation of the amount present. When the amount of 
residue is considered in connection with its refracdve index either method 
can be relied on to detect comparatively small amounts of mineral oil. 
On the particular sample of turpentine used in this work as little as 
0.6 per cent was easily detected. 


RECOMMENDATIONS. 


It is recommended — 

(1) That the fuming sulfuric acid method be adopted as tentative in 
the following slightly modified form: 


> by W, L. Heath. 

’ Amm. Qffkml Aar. ChemUfyi, Aieihodt, 1920, 306. 
’ J. Auoe, OJfieial Agr. ChanitUs 1922, 5: 5^. 
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VOtTXnXZATlOH.— TBHTAlXnt. 

RBAOSfrrs. 

Fuming tuifurie acid . — Mix aJxivd 140 grams of ooocentrated suMfuric add with 
stiffideot liquid, fhooing sulfuric add (about 100 grams), to obtain an acid containhig 
slightly more than 83.38 per omt of suffur trioxide. Detannune the exact strengtili of 
this mixture and also of the concentrated acid as follows r Weigh out a suitable amount 
of add in a bulb, having a capiBary tube in the lower end and a tube with a stop-oock 
in the upper end, fitted with a platinum wire for suspending on a balance. (The bulb 
is filled with the aid of a slight vacuum, and the lower end of the capillary is emptied 
by dodng the stop-cock simultaneously with the withdrawal d the capillary from the 
add, after which it is wiped off, first with a wet and then with a dry piece of doth.) 
Run the add into cold water, make up to volume and titrate an aliquot of the solu- 
tion against standard alkafi. Calculate the sulfur trioxide content of the add and add 
suffident concentrated sulfuric add to make it exactly 82.38 per cent of sulfur trioxide. 
The add must be carefully protected against absorption of water from the air. 

Concentrated sulfuric acid . — Spedfic gravity 1.84. 

DETERMINATION. 

Place 20 co. of the sulfuric acid in a graduated, narrow-necked, Babcock flask; stop- 
per, place in ice water and cool. Add slowly 5 cc. of the turpentine. Mix the con- 
tents gradually, cool from time to time and do not allow the temperature to rise above 
60^C. When the mixture no longer warms on shaking, agitate thoroughly, place in a 
water bath and heat to 60-65^0. for about 10 minutes, keeping the contents of the 
flask thoroughly mixed by vigorous shaking 5 or 6 times. Cool to room temperature 
and fill the flask with concentrated sulfuric add until the unpolymerized oil rises into 
the graduated neck. Centrifuge 4-5 minutes at about 1200 revolutions per minute, 
or allow to stand for 12 hours. Read the unpolymerized residue, notice its consistency 
and color and determine its refractive index. 

(2) That the sulfuric-nitric acid method in the form published in 
The Journal be adopted as tentative. 

(3) That the method of Grotlisch and Smith^ for the determination 
of coal tar oils in turpentine be studied. 


A NEW SEDIMENTATION TUBE AND ITS USE IN DETER- 
MINING THE CLEANLINESS OF DRUGS AND SPICES. 

By Akno Viesoevbb (Bureau Chemistry, Waddngton, D. C.), 
Aesociale Referee on Crude Drugs. 

The cleanliness of crude drugs is a questicm dosdy rdUited to volume 
wesght detomination, as discussed in previous r^orts the Associate 
Rrferee on Medidnsd Plants. 

The weak of 1922 fdlowed along the line cS ohtah^ an easy and 
rapid method of determining the cleanliness of crude dni^.. In the 


> J. Ind. Aw. CAmi., IMl. U: T»l. „ . . 
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ViQ, SnOflUENTAffON TcBM. 

tube oontainloir AHirosiBMitcly 30 oo. B— Tube oontaining approskDAtoly 200 cc* C — 8»p- 
port for Mutfibifbii. 





468 A8SOCIATIOM OF <»FlCtAZ. A01UC0I.TURAL CHBiaSTS [Vol. VI, No. 4 

detwmination total and add-insoInUe ash the attempt iraa made to 
ascOTtain die amount of fordgn inorganic mattor (<i^ sand, etc.) 
present. It was felt that a (ampler method might be devised, by which 
the amount of inorganic matter could be determined. In a puUica* 
tion, entitled “Acid-Insoluble Ash Standards for Crude Drug8”S atten- 
tion was called to the work on pennyroyal and the sepeuration of excessive 



FlO. 2 .~-SkBTCH IlXUBTHATINa SBDQCBNtAnON TUBS. 

1 

A — ^Larg« tube. B — Small oup. G — Capillary rod with lukdac* tubing <R) on end of rod. T*-Tin« 

foil to prevent cup (B) from adhering to rubber (R). P — Plant tiasue. S — Sediment. 

1 Ewing, C. O., and Viehoever, Arno. Add-Insoluble Standards for Crude Drugs. J, Am. Pharm 
Asaoc., 1919, 8: t25. 




1923] vibhoevbb: a new sedimentation tube 469 

sand by means of carbon tetrachloride. The amount of sand found, as 
add-insoluble ash, was 27.9 per cent, while a similar amount, 26.7 per 
cent, was obtained by separation with carbon tetrachloride. 

Carbon tetrachloride has a specific gravity of 1.6, and, as far as the 
writer's ei^ieriments have gone, it appears to separate the plant tissue 
from adhering inorganic matter quite satisfactorily. Should generally 
useful results be obtained by the separation method, the work of ascer- 
taining the degree of purity of a given drug would be greatly facilitated. 

After preliminary experiments with various apparatus, the tubes A 
and B, illustrated in Fig. 1, were used. 

PROCEDUBB. 

After the sedimentation tube (Fig. 2) is assembled, with the glass rod (C) removed, 
place the finely powdered drug — or the whole material, if of uniform size — in a tube 
containing sufficient carbon tetrachloride to permit floating and stit vigorously, so that 
the plant material will come in close contact with the liquid. The settling of the im- 
purities can lie effected either by means of the centrifuge or by setting the tube aside 
for 1 to 2 hours. Carefully insert the rod (C), with the rublier tubing (R) on the end, 
in the base of the large tube (A). This will permit the removal of the small cup (B), 
which contains the sand and dirt, without disturbing the contents in the tube (A). 
Decant the liquid from the residue and dry in the small cup (B) to constant weight at 
lOO^^C. 

The size of the tube depends, of course, on the nature and amount of 
the material to be examined. In the examination of crude drugs and 
spices one or two grams are used with the small tube (A, Fig. 1), which 
holds about 30 cc. For larger amounts of solid material or liquids con- 
taining sediments^ a larger tube, such as is illustrated by B (Fig. 1), 
holding about 200 cc., will prove satisfactory. A support (C, Fig. 1), 
devised by H. A. Lepper of the Bureau of Chemistry, will be found 
helpful in holding the cup in the centrifuge apparatus. Thus the cup 
is fixed firmly in place, both by a tin-foil-covered rubber band and by a 
rubber stopper fitted in the center of the wooden block. 

W ORK OF COLLABORATOnS. 

The efficiency of the sedimentation tube is proved by the results 
obtained, as given in Tabic 1. 

The results show that checks can readily be obtained. 

In order to establish the usefulness of the apparatus in the examina- 
tion of crude drugs and spices, the following experiments were made: 

WHOLE DRUGS (SPICES). 

Whole cumin, found by J. F. Clevenger, Bureau of Chemistry, to 
yield, upon ashing, 8.4 per cent total ash and 1.1 per cent acid-insoluble 

* TankjBrd, Brii. Food J., 1922, 24: 51, suggests the use of a similer apparatus with ground joints, to 
detonooiine the sediment in milk, tliis apparatus can not be centrifuged. 
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ash, was shaken with carbon tetraehlimde. The residue 4 grains at 
fruits amounted to 0.035 gram and 0.038 gram, leqpectivdy, ac 0.91 
pet cent residue as an average. It consisted mainly of smidl pebbles 
and dirt, the juesenoe oi which could thus be readily demonstrated. 

Tabxjb 1. 


CoUeAoraim ruuUt shovoing effiekncy of uparedion meUwd» 


OOLLABOIUIOS 

MATBIUAL 

AMOinrr 

or 

mmuHiB 

CHBCK 

ASM or 

wamatvm 




percent 

percent 

percent 

percent 



0.41 

0.40 

0.18 

0.18 



0.45 

0.44 

0.21 

0.20 



0.56 

0.52 

0.26 

0.26 



0.54 

0.60 

0.33 

0.31 



0.33 

0.84 

Hi 

0.13 



0.26 

0.30 


0.13 



0.32 

0.27 


0.14 



0.30 

0.28 


0.12 

H. A. Lepper, Bureau of 


0.50 

0.49 


0.33 

Chemistry, Washington, 

Tea'^ 

0.28 

0.29 


0.16 

D. C. 

0.28 

0.28 

0.16 

0.16 



0.18 

0.19 

0.09 

0.10 




0.29 

Hil il^H 

0.18 



0.34 

0.33 

1 

0.13 



0.19 

0.22 

1 

0.12 



0.45 

0.41 


0.27 



0.54 

0.58 


0.32 



0.39 


0.22 

0.20 



0.26 



0.13 



0.25 

HjMI 


0.14 


'Veratrum 

7.3 

7.3 





3.4 

3.2 




Veratnun, rhizome 

1.9 

1.8 


.... 



2.8 

2.8 



Ruth G. Capen, Bureau of 

Veratrum, roots 

3.1 

3.6 


.... 

Chemistry, Washington, 


11.9 

9.4 


.... 

D, C. 

Hydrastis 

6.7 

6.8 





2.4 





Geranium 

4.5 



• • . . 


Aconite (mother) 

1.1 

1.3 


.... 


Menispermum 


0.4 




Mandrake 

0.8 

0.2 




POWDBRBD DRUGS. 

Material, together with the small sedimentation tubes and a detailed 
outline of the procedure, with the suggestion to use 1 or 2 grams of 
material, was submitted to collaborators. It was suggested that the 
total and acid-insoluble ash of the material be determined according to 
the following outline: 


MtihodSat Mai ath. 

Ignite 2 grams ol the dry, gitmiid drug, piaeed in a fared cnio&ie mid thorou^ily 
moisleiied with alcohol, and indnerate the residue at a heat not to exceed dull red- 
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new, to constant weight. If a carbon-free ash can not be obtained in this way, mois- 
ten the charred mass with alcohol. Allow the alcohol to bum off in the open and in- 
cinerate, repeating the alcohol treatment if necessary to obtain a white or nearly white 
ash. 

Method for acid^insdluble vah. 

Boil the ash obtained by the method for total ash with 25 cc. of 10% hydrochloric 
acid for 5 minutes. Collect the insoluble matter on a Gooch crucible or an ashless 
filter and wash with hot water, ignite at a heat not to exceed dull redness, and weigh. 

The collaborative results are shown in Table 2. 


Table 2. 


CoHaborative results on cleanliness of crude drugs and spices. 


OOIXA BORA Ton 


Hiith G. Capen. 


J. J. McManus, Food & 
Drug Inspection Sta- 
tion, Savannah, Ga. 


Geo. L. Keenan, Bureau 
of Chemistry, Wash- 
ington, D. C. 


PRODUCT 

ABH 

RBBIDUB AFTER 
BBPARATION 
WITH CARBON 
TETRACHLORIDE 

Total 

Acid- 

insolu- 

hie 

After 

stand- 

ing 

After 

centri- 

fuging 


percent 

per cent 

percent 

percent 

[Geranium 

7.7 

3.0 

4.5 


Hydrastis 

11.8 

7.6 

6.8 

8.7 

Hydrastis 

5.8 

1.8 

0.8 

1.4 

Aconite (mother) 

5.9 

1.3 

1.2 

1.0 

Marjoram, fine powder 

27.5 

9.2 

6.9 


Marjoram, coarse powder 

11.3 

2.7 

2.0 


Menispennum 

4.1 

0.8 

0.4 

6.25 

Mandrake 

3.2 

1.2 

0.4 

0.5 

Veralram, roots and rhizomes. 

13.0 

9.0 

7.3 

10.4 

Veratrum, roots and rhizomes. 

19.0 

15.0 

17.0 


Veratrum, roots and rhizomes. 

12.0 

8.0 

7.3 

11.5 

Veratrum, roots and rhizomes. 

6.1 

3.6 

2.8 

3.6 

Veratrum, roots and rhizomes. 

16.5 

12.7 

10.5 

16.1 

Veralnim, rhizome.s 

3.5 

0.5 

0.7 

1.0 

Veratrum, rhizomes 

3.6 

1.2 

1.2 

1.6 

Veratrum, roots 

6.6 

3.2 

4.2 

4.5 

[Veratrum, roots 

9.2 

3.7 

3.4 

4.5 

|Aletris, No. 40 powder 

15.50 

12.57 

17.57 


16.2 

13.0 

17.07* 


^Hydrastis, powdered 

10.26 

5.3 

2.3 


10.25 

5.37 



[Veratrum, fine 

11.7 

8.8 

8.1 


) Veratrum, coarse 

4.2 

0.9 

1.1 


Hydrastis, fine 

5.2 

1.5 

1.2 


[Mandrake, coarse 

3.2 

0.3 

0.9 



sram sample. 


COMMENTS OF COLLABORATORS. 


G. Capen. — ^The acid-insoluble ash in general is higher than the percentage of 
residue obtained on standing after separation with carl)on tetrachloride. 

The residue obtained after centrifuging in general is somewhat greater than that 
obtained after standing. 

It is believed that this method furnishes a rapid means of obtaining an approximate 
result. 
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H lias been fount from ezpenence that tibe fineness of the powder inibieiiees the 
raotmt of the reskbe ohudned. The finer the powder, the more aocurete the reenlts, 
inasmuch as the separatiofi of ifiant tissue and dirt Is more comfdele. 

J, J, MeManw * — In regard to the method for separating dirt by the use of carbon 
tetrachloride, you will note that hi the case of aletris results will be somewhat nns* 
leading. It must be that, in this drug, the dirt is so finely imbedded in the tteies of 
the plant that it will not sqiarale and settle. The ash figim in the sediment indicates 
that not only does some of the dirt remain m the floating pieces of the tissue, but that 
part of the dirt brings down with it considerable organic matter. In this sample of 
aletris. which was ground to a No. 40 powder to obtmn a better mixture, comparatively 
good checks were obtained on duplicate samples. In the separation method it was 
found easier to manipulate a one-gram sample of aletris as the amount of dirt separated 
from the two-gram sample nxne than filled the little tube. 

In the one determination made on a sample of powdered hydrastis. the results were 
not very satisfactory, but it might be that after becoming more familiar with manipu- 
lating this method, better separation of the dirt could be obtained. The few experi- 
ments made with chenopodium are not listed. They indicated that the separation of dirt 
from these small seeds was not so rapid as one would ordinarily expect, and subsequent 
treatment of the floated matter would bring down more dirt and also some organic 
matter. * * * It was also i^ted that the residue in the small tube must be allowed 
to dry very slowly to prevent sputtering. It does not seem from the very few data 
which I have on hand, that the method is sufficiently accurate for general use. It 
does seem that it might have poasilulitieB for use in the trade for easily determining the 
amounts of dirt in a small number <A drugs which are handled continuously. For 
instance, a handler of anise or caraway might take a measured amount and quickly 
shake it in one of the tubes and allow it to stand for a set period of time and note the 
height of the sediment in the tube of standard diameter, and by comparing the results 
on the new samples with the results on samples known to pass the standard, could 
easily get an idea of the approximate excess of dirt in his sample. The comment on 
this would probably be that a tradesman handling continuously a certain line of drugs 
would beocMue so familiar with their {diyrical appearance that he could note the dirt 
without using this method. However, riie method does seem to be a very interesting 
one, and 1 would like to do some more work on it. 

Geo. L, Keenan . — ^The carbon tetrachloride sepcuration method appeared to give 
satisfaction for the purpose of separating dirt in powders, the finer the powdered crude 
drug, apparently, the more consistent the results obtained. As a rou^ working method 
for the determinatloii of the amount of dirt present in a crude drug which has been 
finely ground, it appears from the work done thus far that such a method mig^t be 
desirahle. 


SUMMARY. 

(1) Further work should be done to establish more definitely certain 
facts, e. g., the influence of fineness of powder in various types of material 
upon the final result and the composition of the dirt, separable as resi- 
due in carbon tetrachloride, by standing as well as by centrifuging. 

(2) The separation method, by means of tetrachlmde, is recommended 
as a rapid procedure to obtain a definite indication of the degree of purity. 

(3) The sedimentation tube described should prove to be a valuable 
apparatus, capable of wide application, since it permits of centrifuging 
and ready separaticm of the sediment. 
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SUBLIMATION OF PLANT AND ANIMAL PRODUCTS- 
THIRD REPORT. 

By Arno Vdshimeter* (Biveau of Cheoustry, Washiagton, D. C.), 

Assoekde Referee. 

The subiimation e:q>«nii^t8 reported at the 1920 and 1921 meetings* 
were continued. 

Varknis a^mratus were ^ed out — those that permit the suUimalion 
of small quantities only, about 0.1 gram of materied (microsublimation), 
and those in which both minute as well as larger amounts may be su^ 
limed. Figure 1, A to D, shows various types used in the work. Fig- 
ure 1, A, reiwesents {Hractically the apparatus of Eder*, with the differ- 
ence that it provides for cooling. It is described in greater detail in 
the discussion of the collaborative work. Figure 1, B, shows an ap- 
paratus of simpler form, in which the ground joints are eliminated, thus 
permitting of easy construction in any lateratory. A very simple 
apparatus illustrated by Fig. 1, C, represents an Erlenmeyer suction 
flask in which a test tube, filled with water, is introduced. It is possible, 
of course, to provide for the circulation of water, as shown in the other 
apparatus. 

A specially constructed subUmaiion flask, devised by the writer, is 
shown in Fig. 1, D. This apparatus, as well as various modifications 
shown in the sketches (Fig. 2), has proved very satisfactory. The 
flask should be made of Pyrex or Jena ^ass, in order to withstand 
marked differences in temperature to which the flask, especially the 
constricted area, is subjected during the experiments. It can be made 
by a glassblower at small cost. It permits of the ready suMimation of 
quantities oi material within the genmil range needed in analytical 
work. 

The lower bulbdike part of the aiqmratus is heated in a suitable 
bath. At present cottonseed ml is used, since it has been found very 
satisfactory at tmnperatures up to 225*’C. and over. The oil is placed 
in a metal crucible. Uniform heat is supplied by an electrically heated 
shell*, which is preferred to an open flame. This shell is prepared from 
long-fibered asbestos and plaster of Paris, moulded around the crucible 
and wired; it gives a wide range of heat. Figure 1, F, tiiows this heater 
with rheostat. The availaUe means to i»rovide heat, e. g., gas, or another 
bath (sulfuric acid, glycerin or sand), can also be used instead of the 
one suggested. The flask is inserted into the bath to approximately 
the mid^e of the constricted neck. 

‘FranatadtoLF.Ctovaofw. ~~~~ 

• J. Auoe. Qfieiel Afr. Clmuub, 1921, 4: 414; 1922, 5: 6S7. 

*£dir, llobert. liber die MikiiMnilkUiiiatioii von Alkaloideii im luftverdQnaten Raiun. Schweiz. 
WwAtehr,, 1913, 91: 228, 241, 253. 

* Conetraoted by J. F. Gl^encer, Bateau of Cfaenttlrtry, Weehington, D. C. 
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FlO. 1. — SUBUMATION APPARATUS. 

A, B — Microsublimation apiiaratus adapted to vaouiun and ooolmg. C — Suction flask to 

sublimatiou. D — Sublimation flask for micro- and macrosublimation. £ — Oil bath <ooUonaeed)« 
F — Heating sb^. 


Sketches 1 and 2 (Fig. 2) provide for outside cooling by means of 
either a waterjacket or a copper oofl with running water, and Sketch 
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3 provides for inside cooling. The distinct ridge in the upper neck 
end, visible in all the sketches, together with the downward curved 
bottom of the inner condenser. Sketch 3, prevents such liquid-con- 
densation products as water, fat, etc., which may be formed during the 
heating, from dropping back into the original material. 

The ridge may be covered with a cover-glass, to receive small amounts 
of sublimate for microscopic examination, or with a porous diaphragm 
(platinum gauze), or a perforated disk {% inch in diameter), which 
prevents the dropping back of the sublimate to the original material. 

The neck-like constriction permits of the insertion of a stopper. 
Sketch 3 (Fig. 2), shows the inner walls of the neck, ground to make 
a good joint, with a glass stopper at the end of the glass rod, introduced 
after sublimation. A rubber stopper fastened to a rod will usually do 
as well, especially if protected from the ready attack of organic solvents 
by tin-foil. This stopper separates the sublimate from the original 
material. Thus, the cylindrical part of the apparatus, containing part 
or the whole of the sublimate, can be readily washed out with liquids 
suitable to dissolve and remove this sublimate. A small notch in the 
wall of the opening will, of course, facilitate this removal. 

The following approximate dimensions may assist in the construction 
of a suitable apparatus. 


PARTS DIAKBTBR HEIGHT APPROXIMATE 

CAPACITY 

Sublimation flask 150 cc. 

Bulb 6.3 cm. (greatest) 3.8 cm. 62 oc. 

Constriction 1.9 cm. 1.6 cm. 2-3 cc. 

Cylinder 4,2 cm. (outer) 9.5 cm. 85 cc. 

3.8 cm. (inner) 


COLLABORATIVE WORK. 

The collaborative work was carried out by Ruth G. Capen, Bureau 
of Chemistry, Washington, D. C.; P. B. Clark, Food and Drug Inspec- 
tion Station, San Francisco, Calif.; and C. K. Glycart, Food and Drug 
Inspection Station, Chicago, 111. Joseph F. Clevenger collaborated in 
the improvement of the apparatus. Samples of Mylabris (Chinese 
flies), containing cantharidin; Artemisia cina (wormseed), containing 
santonin; and Ilex cassine (Cassine), containing caffeine, were sub- 
mitted to these w^kers, together with one apparatus for the sublima- 
tion of small quantities of material, and another for the observation of 
the melting and subliming x>oints of crystals under the microscope. 

laCROSUBUlUTION APPABAT0S. 

This apparatus (Fig. 1, A) is adapted to qualitative sublimation of 
plant products. It consists primarily of two pieces fitted together with 
a ground Joint. The smaller piece has a narrowed extenrion in vriiich 
the material to be sublimed is placed. On the shoulders of this piece 
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a round coveralip, approxiinately 18 mm. in diameter, is placed to 
recehre the sublimate. The larger piece is provided vdth a tube having 
a three-way stop-cock through which a vacuum is applied. The upper 
portion is provided with an opening through which a water-cooling 
device may be introduced. 

PBOCEDVKB. 

Aft^ assembling, heat the substance in the apparatus by immersing the narrow 
extension of the smaQer piece into a heated bath of cottonseed oil. A medium flame 
is used for sublimation, and the temperature is usually not increased beyond lO^C. of 
the melting point of the substance to be sublimed. The temperature is determined 
by placing the bulb of the thermometer directly in the oil bath. The time of heating 
varies from less than one hour to several hours, depending upon the ease of sublima- 
tion — the higher the vacuum the more effective the sublimation. 



Fio. 3. — Micromblting-point Apparatus. 

A — Heating block carrying object alkie. B — Cover enclosing slide in heating cliamber. C — Rheostat 
for temperature control. 

MICROMBLTING-POINT APPARATUS. 

This apparatus is adapted for the observation, under the microscope, 
of the melting point or temperature of sublimation of crystalline sub- 
stances. It was devised by B. J. Howard of the Microchemical Labora- 
tory, Bureau of Chemistry, and consists of the following parts: 

The lower section, consisting of a block of metal with a triangular extenaon, is 
modified to take care of the object slide. The extension is heated by means of an 
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alcohol or gas flame. On the end opposite the extenaioti a hdb is provided for the 
insertkm of a thennometer. Another hole in the middle of the bloch pennits ohserva- 
tioQ of the object by transmitted light. An upper section, serving mainly as a cover, 
fits tightly over the lower part of the block. The outer surfaces of the apparatus, 
with the exception of the triangular extension which Is to be heated, are covered with 
asbestos board glued to the metal surface with sodium silicate. The aj^raratus is 
placed upon the stage of the microscope, and observations are made directly, while 
the apparatus is being heated. 

An improvement of this apparatus by Clevenger^ provides for heating with elec- 
tricity (Fig. 3). By this means bett^ control and temperatures as high as 400^0., 
and over, are obtained. 


PROCEDURE. 

The melting point can usually be determined by observing the temperature at which 
the crystals lose the ability to polarize light. Thus far the simple apparatus has readily 
permitted the observation of melting points up to 200®C., or slightly over. 

The sublimate heated in the melting-point apparatus may partially sublime on the 
small cover-slip located in the upper portion of the apparatus. The sublimation point 
is not sharply outlined. It represents the temperatures at which the crystals become 
visibly smaller through sublimation and finally disappear. The heating of the sub- 
stance in narrow capillary tubes placed in the apparatus under the microscope, will, 
as J. F. Clevenger has shown in the case of cantharidin, retard Bul>limation, and thus 
permit the observation of the melting point. 

The important factors in sublimation are temperature of the bath, 
air pressure, time of heating and melting, as well as subliming points of 
the substance under examination. For the identification of crystals 
obtained it is desirable, in addition to the properties enumerated above, 
to determine as many optical and chemical reactions as possible. 

REMARKS SUBMITTED IN CONNECTION WITH PROCEDURE. 

Caffeine . — Characteristic crystals are obtained by treating the sub- 
limate with aqueous chloral hydrate solution (54-3), or mercuric bi- 
chloride solution (0.1 per cent). 

Cantharidin . — If the insect material is moistened with hydrochloric 
acid alcohol (149) before it is heated, larger amounts of cantharidin 
are obtained. Characteristic crystals are secured by treating the sub- 
limate thus obtained with barium hydroxide solution (about 5 per cent). 

Santonin . — The sublimate is usually deposited on the cover-glass in 
droplets, which, upon standing, especially at a temperature of about 
100°C., develop into large crystals. The formation of crystals may be 
hastened by treating the sublimate with ether. 

The following results were obtained: 


> The deuil«d oonstmetlon wOl be dieomeecl in c eubeeqnent pdblieatlDii. 
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SiMimathn <4 plant and animal produels. 



•C. fcour« ®C. “C. 

ffas fomiforw (Ait.) . 13(K140 100~3nim. U-1 135 t Needles Caffeine* 

180-160 Normal at- ^ 133 Needles Caffeinet 

mospherio 

Afyjii6rit eicftortti 110-120 760“3mm. ^ 100-1 lOJ Plates Cantharidin* 

(Fab.) 120 Normal at- ^ 109 Plates Gantharidint 

mospheric 

ArUmuiaeinniBwg.) 136-170 20-3mm. J^-l 166-170 1.55-160t Plates and needle Santonin* 

170 Reduced 1 168 173 Close plates Santonlnt 

pressure** 

*Determinations made by R. G. Capen. 

tDeterminationa made b;r C. K. Glycart. 

tDetermined from resuMlmation of crystals at nm'mal air pressure obtained with the micromelting-point 
apparatus. 

iTreated with hydrochloric acid. 

**Not determine. N o manometer available. 

COMMENTS OF COLLABORATORS. 

P. B. Clark . — A number of difficulties were encountered in the use of 
the microsublimation apparatus so a little different form of apparatus 
was devised (Fig. 4). The sample of wormseed was the only one used, 
but several things were noted in trying to obtain a crystalline sublimate 
which would also apply to a number of other drugs. In the first trial 
the time, temperature and pressure given in Dr. Viehoever’s letter was 
used, and it was found that a large quantity of oil (probably both vola- 
tile and fixed) was deposited on the cover-slip with the santonin, and the 
santonin failed to crystallize. The apparatus was then charged with a 
fresh sample of santonica, a 6-inch vacuum maintained and a fresh 
cover-slip was placed in the apparatus for every 10° rise in temperature, 
starting with 90°C., each cover-slip being held in the apparatus about 
45 minutes. No crystals were obtained until a temperature of 150° to 
160° was reached, although all but the first two cover-slips gave a posi- 
tive test for santonin. This experiment was repeated several times, 
the temperature being raised as high as 200°C., and chemical tests showed 
that santonin was still being sublimed at 200°C. 

In the light of the foregoing experiment it does not seem as though 
this method would he very reliable for determining melting points, as 
the purity of the sublimate would be doubtful owing to the presence of 
fixed and volatile oils and the probability of some destructive distillation 
taking place. The sublimate on the cover-slip might, however, be used 
for making short tests for active principles in drugs where absolute 
purity would not be necessary to make a test. 

C. K. Glycorf.— The qualitative tests performed according to direc- 
tions were entirely satisfactory with the following reagents: 
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Caffdoe 

Canthandin 


Santonin 


Morcuric diknide 
Barinm hydnndde 
adution 

Fuifural«salfaiic 

acid 


Fine needles 

Large and unaQ ^ystals 

Puiple, changing to 
dark opaque solution 


The hydriodic acid test was not performed as this acid was not avail- 
able. The droplets of cantharidin required time to crystallize. 

The determinations are easily performed by use of the «q>paratu8 
supplied, and the methods should prove to be of great value. 



Pte. 4.— MnaomauiuneH Amamto Uma Guns). 
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SUMMARY. 

The experimeRtal wcvk on the improvement of sublimation apparatus 
led to the construction of a sublimation flask. This is an inexpensive 
apparatus, which permits of the sublimation of minute as well as fair- 
siased quantities of material. 

The task of definitely identifying the sublimate resulted in a notable 
improvement of an apparatus permitting the observation of the melting 
and subliming points under the microscope. 

The collaborative work has produced valuable suggestions in the im- 
provement of the apparatus and has demonstrated the fact that sub- 
limation carried out by various workers under like conditions will yield 
like results. 

RECOMMENDATIONS. 

It is recommended — 

(1) That the work on the sublimation of plant and animal products, 
as well as any other materials representing or yielding sublimable con- 
stituents, be continued. 

(2) That in this work the improved apparatus, or any other apparatus 
or modifications available in the course of the work, be used. 

(3) That the methods for the isolation and identification of canthari- 
din, caffeine and santonin be adopted as tentative methods. 


SUBLIMATION AS AN ANALYTICAL PROCEDURE. 

By Julius HoRTVET(State Dairy and Food Commission, St. Paul, Minn.). 

On the subject of sublimation as commonly practised in the laboratory, 
Gorup-Besanez' commented in 1855 as follows; “The sublimation of 
organic bodies is an operation which must often be used for their puri- 
fication. In such cases the amount of material at hand is limited, and 
the losses entailed by recrystallisation, decolorisation and similar opera- 
tions are so considerable that it seems very desirable to reduce these 
losses to a minimum in order that the thorough examination of such 
bodies may be facilitated”. 

The process of sublimation has, in recent years, found increased 
serviceability as a laboratory operation. Though not frequently ap- 
plicable in the analysis of inorganic substances, the process has been 
found to be of considerable importance in the examination of a large 
number of organic compounds and mixtures. Approximately 150 
sublimable substances — 20 inorganic and 130 organic — are listed in 
01sen*s Manual (1922). There are also many compounds not included 
in the Manual that are known to be susceptible to sublimation under 
modified conditions. 


' Ann., 1856 , 98 : 265 . 
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GENERAL AND QUALITATIVE. 

Sublimation is often very serviceable in the separation and purifica* 
tkm of substances. As w^-known illustrations may be given: the 
separation of pyrogdlic add, benzoic add, oxalic acid, salicylic add, 
vanillin, etc., from crude material or impurities; the separation of 
strychnine, morphine, cocaine, santonin, and other active prindples 
from crude drugs; the separation of caffeine from coffee and tea, gen- 
tisin from gentian root, and cantharidin from the dried insect, can- 
tharides. Pure oxalic acid and benzoic acid are readily prepared in a 
high state of purity by sublimation for use in making standard solutions. 
By means of sublimation a distinction can often be made between 
genuine tea leaves and tea substitutes, between genuine Levant worm- 
seed and the domestic variety, and also in many instances between 
standard and exhausted drugs. 

The method is serviceable in many cases for the purpose of affording 
an indication regarding theNbest course to be pursued in a chemical 
analysis, and it may also serve as a useful sorting-out test in the pre- 
liminary examination of a great variety of substances. It has been 
shown' that a large number of alkaloids which formerly were not found 
to be sublimable under ordinary conditions are, on the other hand, 
rendered sublimable in vacuum, as for example, hyoscyamin, papaverine 
and narcotine. In the case of such alkaloids as strychnine, morphine 
and cinchonine beautiful crystalline sublimates are obtained. By 
means of rapid sublimation under vacuum, definite crystalline deposits 
are fcHmed in the case of substances with high vapor pressure, as caffeine, 
theobromine and cantharidin. The crystal formations are constant and 
characteristic for definite alkaloids, although in some cases they exhibit 
unusual behavior. Cantharidin is readily separated from the male or 
female insect, or from the eggs, by moistening the finely divided material 
with strong hydrochloric acid, followed by sublimation, and evapora- 
tion of any condensed acid by exposing the sublimate over unslaked 
lime (Fig. 1). 

In addition to their vesicating properties, melting-point and polarizing 
action upon light, the crystals may be identified by their behavior 
with baryta water. 


QUANTITATIVE APPUCATIONS. 

A number of quantitative methods are improved and materially 
shortened by resorting to sublimation. In many instances the {Hrocess 
may be applied directly to the properly prepared materiel; in otiier 
cases previous extraction, using a suitable scdvent, may be resorted to, 
then the impure reridue subjected to sublimation for the purpose of 


> Bder R., Selmeb. Woduchr^ 1013, 81: 338. 341. 3S3. 
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obtaining the compound in a condition of greater purity. As illustra- 
tions may be given: the separation of benzoic acid, salicylic acid, sac- 
charin, etc., from residues obtained by eirtracting food products with 
ether and other solvents. Sublimation applied to the residue after 
evaporating the chloroform from an extract obtained from catsup 
yielded 0.086 per cent benzoic acid, which, calculated to sodium ben- 
zoate, gave 1.101 per cent. The sample of catsup was represented on 
the label to contain 0.10 per cent of sodium benzoate. The modified 
Stafalschmidt method applied to a sample of ground coffee yielded 1.32 
per cent caffeine. By direct sublimation of the same coffee, using a 
1-gram sample, there was recovered 1.92 per cent caffeine plus impuri- 
ties. The piaterial was washed out from the sublimator by means of 
chloroform, the solvent evaporated, and the residue mixed with inert 
material (sand) and subjected to repeated sublimation, with the result 
that 1.26 per cent pure caffeine was obtained. This result was checked 
by means of the nitrogen determination according to official methods 
Another sample of coffee subjected to the same procedure, but under 
changed conditions, yielded 1.39 per cent caffeine on first sublimation 
and on second sublimation, 1.35 per cent. A number of trials carried 
out on known mixtures of active material mixed with inert material 
(sand) yielded results as follows: 

Santonin 0.100 gram, yielded 0.0988 gram. 

Camphor 0.062 gram, yielded 0.0513 gram. 

Benzoic acid 0.141 gram, yielded 0.1400 gram. 



CXNTHARIDIN ARSENIC TRIOXIDE. 

The camphor sublimation was conducted under ordinary atmospheric 
pressure. The above are only a few preliminary trials. Investigations 


* Auoe. Official Agr. Chcmitis, MelhtKh, 1920, 270, par. 15. 
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«re to be coDtinoed so ae to cotw a conaderaMe variety ol food prodosta, 
phoraiaoeutioal prqNuratiou and drugs. 

MICROSUBLIMATION. 

By oieans of a suitaUe apparatus, characteristic sablimatos can be 
obtained frcan v«ry smaU amounts of material. It is possiUe in many 
cases, for purposes of identifioation*, to kdate frmn a ocHOideK mixture or 
from a mule drug, substances in definite orystalHne fcom. Investiga- 
tions have demonstrated the apidicalulity of mkarosuUiiiialaon in vacuum 
as a valuable analytical method and as a means of identifying pmsonous 
plant-base forms, also its us^ulness in connection with microchenucal 
reactions as a valuaUe method in fmensic chemistry. The microscopic 
appearance of a sublunate will frequomtly give vsduable confirmatmy 
evidence, or will suggest the course that should be fdlowed in carrying 
out a systematic investigatum of a substance sulnnitted for analyris. 
The work of Eder* and others has demonstrated the advantage of carry- 
ing out suMimation teats und» reduced atmospheric pressure and by 
means of carefully controUed methods of heating. 

Among results obtained by Eder on various alkaloids suMimed under 
pressures ranging around 10 millimeters are the foUowing: 

CoGaioe between 75 and 90” Cheame betwaen 130 and 148* 

Atropine between 100 and 130* Narootine between 146 and 166* 

Codeine between 93 and 110* Brudne between 158 and 175* 

Solanine between 158 and 184* 

The following results were obtained in the laboratory of the Minne- 
sota Dairy and Food Depurtment cm varfous substances subfimed under 
reduced iwessures varying firmn 23 to 25 lulfimeters: 


InMUt SMimmIkm T«m pmtun $. 


VmrnmSm 

58* 

Marthol 

41* 

BeoioiOAcid 

4r 

hemadm 

65* 

Cftfifeme 

80* 

PheadpliUialeia 



SaEcylicackl 

u* 

SlMitoMfal 

m* 

Oxalic add 

110* 

Ifaxaiiielitykiie4^^ 

H 90* 

Caartphor 

»r 

ClaaltiaiidiH 

98* 


Furthw practical ap{dioations of nucrosnUhnathm were mmto with 
strychnine and arsenic. A sample of strydintne afltoMd we^iung 
less than 0.001 gram was sublimed an a microscope slide, wai charao- 
toristic crystafline depodlts were obtained. Arsmiic trioa^ mbesd witih 
chopped meat in inropmrion in lOOififiO-aw sub- 

jected to the Reinsch test. The copper-foil was cut up into smt^ j^nces 
and packed into the narrow base of a glass capsule {daeed inside the 
sublimatOT, the capsule covered with a microscope slide, the t^^pmtltus 


^ Viehoever, Arao, J. Ai$oe, O^iai Agr. CAemute. 4: 414; 1922, 5: 5A7. 
*Sehu)eiz. Wocksehr., 1913, Sir 228, 241. 2S3. 
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oomiected wilh a vacuum pump and the heating conducted cautiously 
untS a d^Kiait was observed on the dide. On examining the deposit under 
the microscope characteristic octahedral crystals were identified. (Fig. 2.) 

For the purpose of further verification the deposit was subjected to 
solubihty tests with various reagents. A similar process may be applied 
to crude drugs or to vegetable powders to obtain suUimates in a con- 
dition exhibiting dharacteristic features of any volatile crystalline 
principle which they may contain. The appearance of a sublimate 
may, in certain instances, vary somewhat according to the rate of sub- 
limatioii, amount of moisture and other factors. It may, however, be 
pelted out that it is possible, by means of a suitable contrivance, to 
r^ove moisture from the inside of the apparatus prior to adjusting 
temperature and vacuum conditions necessary for the sublimation. 
Having once obtained a sublimed deposit on a microscope slide great 
possibilities are available in the line of microchemical precipitates for 
the purpose of identifying various substances. In many instances the 
microscopic structure of a precipitate is a reliable method of distinguish- 
ing between two or more closely allied substances. 



THE SUBLIMATOR. 

In order to meet the requirements incidental 
to the various operations involved in sublima- 
tion processes, a new model sublimator has 
been designed to serve all the purposes which 
have been fulfilled, to a greater or less degree, 
by a number of well-known laboratory devices. 

The construction of the sublimator involves 
the following features: 

(1) The sublimation celU consisting of an 
upper and a lower glass section tightly joined 
by means of accurately ground surfaces. 

(2) Sublimation chamber (upper section), 
containing the cooling bulb placed centrally 
so as to receive the deposit of sublimed 
material. 

(3) The sublimation cup (lower section) 
constructed for the purpose of holding various 
receptacles containing material to be sub- 
jected to sublimation. 

(4) A porous diaphragm, fitted between the 
upper and lower section, serves — 

(a) to allow the complete passage of the 
subliming material from the lower chamber 
into the upper, and 
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(b) to prevent the sul^iined material liNHn 
falluig back from the surface of the bulb loto 
the cup. 

F<sr all general uses, a 100-merib i^atinum 
gauze diaphragm is most satisfactwy. A 
^phragm of porous material other than 
idatinum must be used in sublimation work 
with compounds destructive to fdatinum. 

(5) Ghss dishes, provided of various ca> 
parities and shapes suitable for different pur- 
poses. An adjustable spring support rests on 
the bottom of the cup and serves to fit the 
dishes in suitable position beneath the dia- 
phragm. For microsublimation, a glass cap- 
sule with narrow base portion rests in a verti- 
cal position in the central hole of the spring 
sui^rt. A microscope slide placed in the 
upi>a: section rests on the ground edge at the 
top of the capsule when the upper and lower 
sections are joined. After being removed from 
the subliming cell, the slide is placed in a 
specially constructed glass holder which fits on the microscope stage and 
thus permits examination in the usual manner. 

(6) The 6ul6 tube, sealed vertically at the top of the subliming cell 
serves for connection with the vacuum pump, thus permitting the ad- 
justment of pressure to any degree desired. After disconnecting the 
rubber tubing from the upper section and detaching the base section or 
cup, the subliming chamber is turned to an inverted position (without 
the removal of the diaphragm) ; the sublimed material is then removed 
by means of a suit€d)le solvent and washed out through the bulb tube 
into a beaker or crystallizing dish. 

(7) The healer, consisting of an adjustable copper Cup constructed in 
two sections so as to permit adjustment of depth. The cup is sup- 
ported on a cylindrical sheet-metal stand at the base of which is placed 
a small gas burner. The depth of the heating cup is varied by Iqwering 
or raising tiie supporting rods which are riveted to the inner section. 
The adjustable cup serves the purpose of varying the temperature con- 
ditions to meet the requirements of the experiment in hand. A metal 
rod rests vertically on the upper surface of the heater and is provided 
with a clip for the purpose of supporting a thermometw to be. used for 
temperature control. A loop at the upper end of the rod iS jfrif the 
purpose of holding the pressure-tubing which connects the bulb-tube at 
the top of the sublimator with the vacuum pump. 



Fig. 4. — Subumation Cbix. 
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THE USE OF THE SUBLIMATOR. 

Tlie heating cup is placed on the sheet-metal support and rigidly 
secured in {KNBtion by tightening the set-screws. A suitable heating 
bath u inuvided by means of a one-inch depth of dean, dry sand placed 
in the bottom of the cup. Care is taken that no sand grains are per- 
mitted to lo^ in the space between the two cup sections and thus 
intarfore with, or effectually prevent, the up-and-down movement of 
the innor sectkm. The cup is adjusted to a depth of about three inches 
and set in position by means of the thumb-screws provided at the top 
of the posts. 

The iBoperly prepared and dried substance to be subjected to sub- 
limation is mixed with a suitable amount of inert material — as pure 
ignited sand of about 40 mesh or powdered magnesia — the well-mixed 
material placed in one of the glass dishes suitable for the purpose and 
the dish placed in the subliming cup, resting centrally on the spring 
support. It is desirable that the dish be filled with material to near 
the top edge, thus bringing the surface of the contents dose to the 
diaphragm. The diaphragm is placed in position on the glass pro- 
jections, a thin film of vaseline or other suitable material is spread on 
the ground-glass surfaces of the upper and lower sections, and then by 
a firm though gentle pressure accompanied by a turning movement the 
two parts are tightly fitted together. When the spring support and 
dish are properly placed in the cup the top edge of the dish will be in 
close contact with the lower ground surfaces of the projections. The 
suUiming cell is lowered into the heater and gently pressed down into 
the sand-bath so as to bring the sand well around the widened portion 
of the base, and the heater cup is lowered to its full depth. By means 
of rubber tubing the apparatus is connected with the water tap in such 
a manner as to afford a slow stream of cold water through the cooling 
bulb. The bulb-tube at the top is connected with the vacuum pump 
by means of pressure-tubing passed through the metal loop above. A 
vacuum gage (preferably a mercury manometer) is connected in posi- 
tion between the pump and the sublimator. When using a water 
pump, a trap is placed between the pressure gage and the pump, in 
order to prevent a sudden back-flow of water in the direction of the 
apparatus. For efficient heating in general sublimation operations, such 
as the purification of substwces and quantitative separations, the 
cup is adjusted to its full depth, thus submerging the sublimation 
chamber to approximately two-thirds of its height. For microsublima- 
tions and for operations requiring the application of heat only to the 
base portion, the heater is adjusted to a shallow depth of about two 
and one-half inches. When all connections are properly made and 
tested and adjustments correctly arranged, the gas burner is placed 
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on the base beneath the heating cup and the flame adjusted to a small 
size, hardly exceeding one inch in height or even low». Great caution 
should be exercised in the adjustment of the flame in <nd<sr to prevmit 
ovorheating or too rapid heating of the apparatus. The thmnometer 
is supported in the clip and lowered until the buhi is faiily covered in 
the sand-bath. 

The sublimation process is clearly observable with the aid of an 
electric light bulb placed near the apparatus, and a fair Judgment is 
thereby obtained as to the progress of the experiment. When the 
material appears to be completely deported on the condensing bulb, 
the pump is shut off, the vacuum carefully released, and the water 
inflow tube disconnected and closed by means of a rubber cap; the out- 
flow tube is then disconnected and closed in the same manner. The 
flame is turned off, the cell removed from the heater, allowed time to 
cool, and the base portion detached. After the subliming chamber is 
turned to an inverted position, without removal of the diaphragm which 
fails loose into the space between the bulb and the outer shell, the 
deposit on the bulb is washed through the bulb-tube into a crystallizing 
dish by means of a suitaUe solvent (ether, chloroform, or other fluid). 
The dissolved sublimate may be passed through a funnel, or through a 
filtar if deemed necessary in order to separate insoluble impurities. 
After evaporation of the advent the didi and contents are placed in a 
desiccator for a short time and weighed. The weight of the sublimed 
deposit can also be obtained direct by draining the water from the 
bulb, removing the remaining traces of water by means of successive 
small portions of alcohol and ether followed by passage of a current of 
dry air, drying in a desiccator and weighing. The material may be 
subjected to further examination by separating a small portion from 
Uie condenser bulb or firom the crystallizing dish and submitting it to 
the procedure described by Chamot'. Further purification of the 
material may be effected by repeating the sublimation in the manner 
described. Tbe heating is conducted gradually, beginning at a low 
temperature, and contrived so as to diminish the impurities in Ibe 
sublimate. For microsublimation where only a very small quantity of 
sublimable substance may be present, the material is placed in the 
narrow base portion of the subliming capsule supported in Ibe circular 
opening at the center the spring support. The specially made glass 
dide is inserted so as to rest on the projections at the base of the std)- 
liming diamber and the cup section connected, thereby resting the 
dide across the top of the capsule. The apparatus is thoi placed in the 
heating cup adjusted to a depdi of about two and one-hsdf inches. 
Connections with the wat«r stream and vacuum pump are made in the 

> ElaBwUry ChndcMl Mkraoii|>)r. leiS. SSS-MS. 
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usual maiiiier< fad the heating is conducted gradually by means of a 
low flame. With the aid of a suitable light, and a magnifiw if neces- 
sary, the aiq^eframce of the deposited material on the dide may easily 
be (flMarved, ^^Hhen the suldimation appears to be completed the cup 
section is dieooynected and the dide is removed and placed in the special 
glass hold^ flat exmnination under suitable power without the use of a 
cover-glass. FiirthCT observations and tests on the suMimed deposit 
may be caadio$ out foflowing the procedure described by Chamot. 

Observatkaig have been conducted for the purpose of determining the 
relation of thaf observed tempmature in the air-bath to the actual tem- 
perature in thg suUinutor. At a bath temperature apfwoaching lOO^C., 
after approzihiately one-half hour healing, there is substantially no 
difference bgtwemi the observed and the actual temperature inside the 
sublimator eup- A number of tests have diown that the temperature 
inside the cup is only a trifle lower than the observed temperature of the 
heating bath. 


DOMESTIC SOURCES OF CANTHARIDIN. 

I. Macrobasit aXbida Say. 

By Arno Yobhoever and Ruth G. Capen (Bureau of Chemistry, 

Washington, D. C.). 

Cantharidin is the Mistering principle occurring in certain beetles. The 
official source is limited to Caniham vesicatoria (Linn^) De Geer, Spanish 
or Rusdan flies. Another recognized source for cantharidin is My- 
Uxbris cichorii Fab., so-called Chinese flies. None of these forms occur 
in this country; consequently, material containing cantharidin, or 
cantharidin itself, is imported. In spite of the fact that blister beetles 
are known to occur in the United States, no domestic sources have, to 
the knowledge of the writers, been examined, either qualitatively or 
quantitatively, for the presence of cantharidin. The price of the ma- 
terial yielding cantharidin is comparatively high, Russian cantharides 
being quoted at $3.26 per pound, while Chinese flies are $1.10 per pound*. 
Cantharidin, which the United States Pharmacopoeia Revision Com- 
mittee contemplates making official, is not quoted in the open American 
market. 

For these various reasons it seemed justifiable to make a survey of 
the domestic sources. This paper describes work done with one of the 
species of beetles, Maavbasis oBtida Say. (see Fig. 1), found to contain 
cantharidin. 


' miw aad Ctantel Mvintii, Oetobw S6. im 
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F-a.!.— JIAMMtMbi«MbSar. Aft«r CUttonln 

ORIGIN AND NATURE OF THE MATERIAL. 

Material for the work was obtained through the kindness of 
Chittenden, Truck Crop Insect Investigations, Bureau of Entomology. 

The qpecies Maerobasis aWida Say., the “two-spotted blister beetle", 
belongs to the family Meloidae. It compares very well in size with 
the European Cantharis vesieaioria. It is gray, yellowish or brownnb, 
unicolorous, or wirii markings. The prothcnrax usually has two loi^- 
tudinal black stripes; the elytra are usually concolorous, sometimes w^ 
sub-marginal black stripes. The basal points of the antennae are brown. 

Tbis variety of beetle occurs abundanUy in Texas, Kansas and adjoin- 
ing states. Macrobatis dtbida and closely related species feed cm l^omes 
and other plants that root deeply, devouring the petals and pollen of the 
flowers. Irish potatoes and sugar beet plants are completely deflfliated 
by the beetles^ 

ISOLATION OF CANTHARIDIN. 

The beetles were carefully dried at a temperature not exceeding 70°C. 
Cantharidin was readily sublimed from vary small amounts of the 
powdered material. Even larger amounts were obtained whmi flhe 
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powdRTi before sublimation, was moistened with chloroform containing 
sufficient hydrochloric acid (10 per cent) to render it distinctly acid. 
The material was sublimed in a small apparatus^ which was heated in an 
oil bath at tmnperatures from 110® to 120®C. A partial vacuum and a 
cooling device was used. Cantharidin was deposited on the cover slip 
in pure white plates, sometimes with a small amount of fat, which was 
readily removed with petroleum ether. 

CHARACTERISTICS OF CANTHARIDIN. 

Cantharidin has a melting point of 210®C., but sublimes as low as 
100®. It forms a white substance which crystallizes in large plates. 

omcAL pROPBimas*. 

Angle of extinctioii** parallel. 

Indexes -1.505 1.64. 

801.UB2UTIB&. 

Soluble in 30,000 parts cold water K 

Soluble in 15,000 parts hot water '. 

Soluble in 8.000 parts 1 per cent sulfuric acid*. 

Soluble in 2,500 parts carbon tetracbbride*. 

Soluble in 900 parts ether*. 

Soluble in 838 parts 45 per cent formic add*. 

Sduble in 800 parts absolute alcohol*. 

Soluble in 715 parts 10 per cent acetic acid*. 

Soluble in 500 parts benzol*. 

Soluble in 65 parts chloroform*. *. 

Soluble in 38 parts acetone*. 

Soluble in 245 parts 75 per cent acetone*. 

Soluble in 625 parts 50 per cent acetone*. 

Soluble in 5.000 parts 25 per cent acetone*. 

Selinite Test 

This test was carried out according to the method of Klein*. Con- 
centrated sulfuric acid and a trace of sodium selinite added to the alco- 
holic cantharidine solution gave a slight purple color. Upon heating, 
the coloration gradually increased and changed to blackish, which, 
upon addition of alcohol, turned to a dark purple color. 

Quantitative Experiments, 

Dubois^^ method was used, extracting both the free, and free and 
combined cantharidin. The method is as follows: 


Chemistry. Washington. D. C. 
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To 10 gramB of dried powd^ paealag through a 40>]iieah sieve add 80 cc# ddoio- 
form and allow to stand overnight. Then shake at short intervals during 2 or B hours. 
Filter and wash with 70 cc. of ddotoform and evaporate the filtrate on wat^ hath. 
Treat the residue with 5 oc. cl carbon bisulfide and transfer to tared filter paper. Wash 
with 10 cc. of carbon bisulfide and dry at 60°C. Weigh material. Add 0.010 gram for 
solvent action. Ibis riiould e^ve cantharidin. To obtain combined as well as 
free cantharidin follow the same {wooedure, except add 2 cc. of concentraled hydro- 
chloric acid to the original chlorafoim. 

The results obtained by this method are as follows: 

perwni pBt «efi< 


Frae cantharidbi 1.04 0.85 

0.80 0.67 

Free cantharidin and cantharidin salts 3.ft2 3.83 

4.21 


DISTRIBUTION OF CANTHARIDIN. 

Female beetles are considered to be more valuable as a source of 
cantharidin than the male^. Various experiments have been made by 
subliming material consisting of different parts of the beetles. The 
eggs were found to be very rich in the active principle. The heads 
contained a smaller amount and the wings none. Maerobasis albida, 
yielding over 1 per cent free canlliaridin and from 4 to 5 per cent free 
and combined cantharidin*, contains as large, if not larger amounts of 
cantharidin than do the other varieties. Cantharis veskaioria yields 
less than 1 per cent*, and Mylabris chkorii from 0.426 to 1.362 per cent, 
or on an average 1.2 per cent*. 

SIGNIFICANCE OF FINDINGS. 

The fact that the beetles occur abundantly in various middle western 
states and that they contain cantharidin far in excess of the minimum 
requirements of the U. S. Pharmacopoeia, namely, 0.6 per cent, very 
strongly suggests their commercial value. 


SUMMARY. 

The beetle, Macrobask aU>ida Say, abundant in Texas and Kansas, 
was found to contain cantharidin. 

The amounts of free cantharidin varied from 0.6 to 1 pa* cent; (A 
cantharidin and cantharidine salts from 4 to 5 per cent. 

The eggs were found to contain large amounts; the heads, very small 
amounts; and the wings, no cantharidin. 

Maerobasis albida, Ammcan blister beetles or American blister 'flies, 
represent a possible domestic commercial source of cantharidin. 


1 Wm. Proe, Amer. Phurm* Ataoe., 1876, 24: 509. 

* I>eteniiSii«dl by Rutb G. Cmn. 

» luriti, C. r. S, ASricaxiJnndu^m, 1919, 2t 470. 

* ]Bwe, Geo. E. J, Am. Pharm, Aaaod*, 1920, 9e 260. 
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QUANTITATIVE DETERMINATION OF ACETIC 
ANHYDRIDE*. 

By G. C. Spencer (Analytical Reagent Investigations Laboratory, 
Bureau of Chemistry, Washington, D. C.). 

Previous methods are briefly reviewed. The proposed method is 
based upon the reaction of acetic anhydride and aniline dissolved in cold 
chloroform. An equivalent amount of acetanilide forms. Attempts 
made to separate and weigh acetanilide proved unsatisfactory. The 
acetanilide is hydrolyzed by sulfuric acid and the resulting aniline sul- 
fate is titrated with bromate-bromide solution. 


The methods that have been proposed for the quantitative estimation 
of acetic anhydride may be grouped under three heads: (1) Direct 
titration; (2) extraction with a solvent; (3) separation of a derivative 
which may be weighed or titrated. 

(1) The United States Pharmacopoeia (9th edition, page 522) directs 
that 10 cc. (“mils”) of acetic anhydride be accurately weighed and 
made up to 100 cc. with water. Ten cc. of this solution are titrated 
with normal alkali. Not less than 19.3 cc. are required to neutralize 
1 gram of acetic anhydride. The U. S. P. requirement therefore indi- 
cates 90 per cent or more of the anhydride. 

A method given in Beilstein’s* recommends boiling a weighed quantity 
of acetic anhydride with an excess of normal sodium hydroxide and 
titrating back with O.lN acetic acid. Expressed as acetic acid, each 
per cent of acidity in excess of 100 corresponds to 5.67 per cent of acetic 
anhydride. 

(2) The one method found in the literature that depends upon ex- 
traction with a solvent is that proposed by Wolgast*. Exactly 25 cc. 
of water are shaken with a solution of 25 cc. acetic anhydride in 30 cc. 
of benzene for 15 seconds and allowed to separate. The acetic anhydride 
remains dissolved in the benzene while the acetic acid is dissolved by 
the water. The increase in the volume of the watCT layer in cubic 
centimeters multiplied by 4 gives the percentage of acetic acid in the 
sample. 

It may be explained here that acetic anhydride does not react as 
readily with water as do the anhydrides of many inorganic acids. 

(3) The litoratore describes two procedures based upon the formation 

a derivative sudi as acetanilide. One of these is stated by its origi- 

1 &®*52***l ^ meirtmg of the AmericBn Cbemioal Society, Pituborgh, Pa., Sept. 4-8, 1923. 

der organbohen Chemie, 1920, vot. II. 169. 

* Svensk Ktm, TUi„ 1920. 32: 10. 
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natora to be aiqdicable only to high concentrations of anhydride in 
acetic add, and the other is recommended only for low concmitralions 
in the same acid. 

The first is the method of Menschutkin and Wadlieff*. It is reomn- 
mended by them for solutions containing over 60 per cent of anhydride 
in acetic add. The samfde is treated with anOine, which reacts with 
the anhydride to form aniline acetate and acetanilide in molecular pro- 
portions, and with the free acetic add to form aniline acetate. He 
total aniline acetate is titrated directly with standard barium hydroxide 
solution, using phenolphthalein as an indicator. The results have been 
found by the writer to be satisfactory. 

The second of these methods has been published by Edwards and 
Orton^ who state that it is applicable only to low percentages of an- 
hydride in acetic acid. The anhydride is caused to react with 2, 4— 
dichlOToaniline at 16°C. This reaction forms equivalent quantities of 
dichloroacetanilide and dich\oroaniline acetate. An unstable chlorine 
derivative is made by treating the dichloroacetanilide with bleaching 
powder solution. This compound reacts with potassium iodide to 
liberate an equivalent amount of iodine which is titrated with sodium 
thiosulfate solution. The writer's experience with this method leads to 
the belief that while it may be accurate in the hands of experienced 
workers, it nevertheless involves a number of reactions and requires the 
use of large volumes of solution. 

The writer’s experience with the preceding methods has been un- 
satisfactory, except as noted. 

H. E. Buc, formerly of the Bureau of Chemistry, suggested tenta- 
tively that acetic anhydride he assayed by dissolving in ether a weighed 
quantity of the sample, adding an excess of aniline to form acetanilide 
and aniline acetate, extracting the acetanilide with chloroform, evap- 
orating the solvent, drying, and weighing. From this weight the 
amount of acetic anhydride is calculated. This procedure served as a 
basis of the method about to be proposed. 

EXPERIMENTAL WORK. 

Blanks on chloroform and aniline alone. — 1.6 cc. of aniline was dissolved 
in 15 cc. of chloroform, and the solution was transfared to a Squibb 
separatory funnel with 10 cc. more of chloroform. Ten cc. of 10 per 
cent sulfuric acid and 15 cc. of wat» were added, the mixture was 
shaken well, and the liquids were allowed to separate. The chloroform 
layer was drawn into a second separatoiy funnel containing 15 cc. of 
water. After shaking, the chloroform layer was allowed to separate 
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and was then drawn into a 200 cc. Erlenmeyer flask through a small 
dry filter. The aqueous residues in the two funnels were further ex- 
tracted in succession, first with 10 cc. and then with 7 cc. of chloroform. 
These extracts were drawn into the Erlenmeyer flask. Ten cc. of 10 
per cent sulfuric acid were added, and the flask was placed on a steam 
bath at moderate temperature until the chloroform had been expelled 
and the add solution reduced to 4 or 5 cc. Ten cc. of water were added, 
and the evaporation was repeated. The practice here described may 
reasonably be questioned. In fact, it has since been abandoned, but, 
so far as the writer observed, no frothing or spurting occurred in this 
case. To the residue in the flask were added 60 cc. of water and 5 cc. 
of concentrated hydrochloric acid. This solution was titrated with 
half-normal potassium bromate-bromide solution. The results shown 
in the table indicate that some of the aniline in the form of sulfate was 
taken up by the chloroform, since no acetic anhydride or even acetic 
acid was present to form any acetanilide. Small amounts of tribromo- 
aniline were observed as a flocculent precipitate after the titration. 

Blanks on glacial acetic acid . — To 1.5 cc. of aniline, dissolved in 15 cc. 
of chloroform was added 0.3-0.8 gram of glacial acetic acid, and the 
solution was allowed to stand for 1 hour. The determination was 
carried out as already described. The results are given in the table as 
the apparent equivalent content of acetic anhydride in the acetic acid. 
It is uncertain whether a small amount of acetic anhydride is actually 
present in glacial acetic acid, or whether the action of the acetic acid on 
aniline is sufiicient to form a small amount of acetanilide at low tem- 
peratures in dilute solutions. 

As shown in the table, “edible” acetic acid (that made from calcium 
carbide) shows an apparent anhydride content lower than in commercial 
c. p. acetic acid. The effects of small amounts of water and of alcohol 
on the reaction showed that these did not appreciably affect the results. 
The blank on 90 per cent acetic acid was fairly comparable with that 
obtained on glacial acetic acid. %he results have been corrected by 
subtracting the values for the chloroform and aniline blank in each case. 

REAGENTS. 

(a) Sulfur ie acidf 10 per cent. 

(b) Aniline, freshly redistilled, 

(C) Chloroform, U. S. P. 

(d) Potassium hromaie-bromide solution, — ^Either dissolve appropriate quantities of 
the two salts in water or make up as follows: Dissolve 28 grams of potassium hydroxide 
in 300-400 cc. of wat^ and from a buret in a hood add slowly and with stirring 13.3 cc. 
(40 grams) of bromine. Warm the mixture gently until the bromine has completely 
dissolved, then raise the temperature to the boiling point. Continue to boil for 5~10 
minutes and if necessary add a little more potassium hydroxide to take up the last of 
the bromine. After cooling, make up to 1 liter. Standardize this solution as follows: 
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Weigh 0.3 gram ol recryetallized acetanilide into a 200 cc. Erlemneyer fla^ and add 
10 cc, of 10 per cent suUhiric add. In the same manner as directed in the next para- 
graph, proceed with the hydrolysis and titration. Ascertain the acetic anhydride fac- 
tor by dividing the aoetar^de wei^t (in grams) by the volume of btomate-btomide 
(in cubic centimeters) and mtilti{dytng this quotient by 0.7555. A solution thus pre- 
pared is approximately half-normaL 

DETEEMXNATiaN. 

Weigh 0.3-0.4 gram of the acetic anhydride sample in a small glass capsule, fitted 
with a well-ground glass stopper. Add capsule containing the charge to a coded 
mixture of 15 cc. chlordorm and 1 cc. of aniline contained in a 100 oc. ^ass-stoi^pered 
Erlemneyer flask. The capsule is most conveniently opened by holding it in the neck 
of the inclined flask, removing the stopper, and allowing both parts to slide into the 
chloroform. Stopper the flask immediately, mix thoroughly, and leave the flask in the 
refrigerator for not less than 1 hour. 

Rinse the chloroform solution of the charge into a 125 cc. Squibb separatory funnel 
containing 15 cc. of 10 per cent sulfuric add and 15 cc. of water, using 10 cc. more of 
chloroform. Shake well and allow to separate. Draw the chloroform layer into a 
second separatory funnel containing 15 cc. of water. Shake this mixture, and after 
the layers have separated draw the chloroform into a 200 cc. Erienmeyer flask through 
a small dry filter. To the first separatory funnel add 10 cc. of chloroform. Shake 
well and draw the lower layer into the second separatory funnel, shake, and pass the 
chloroform into the Erienmeyer flask through the same filter. Repeat the extractions 
with 7 oc. of chloroform. Evaporate or dktO cautiously the greater part of the chloro- 
form from the combined extracts and drive off the remainder of the solvent by a gentle 
air blast. 

Add 10 cc. of 10 per cent sulfuric acid to the crystals in the Erienmeyer flask. Allow 
it to evaporate slowly on the steam hath until the volume Is reduced about oue-half. 
Add 10 cc. of water and repeat the evaporation. Care must be used to insure complete 
hydrolysis of the acetanilide, but the add must not become so concentrated that it 
will decompose the aniline sulfate. Take up with 60 cc. of water, add 5 cc. of con- 
centrated hydrochloric add, and titrate the solution with the potassium bromate- 
bromide solution. The liberated bromine reacts with the aniline sulfate to form 
6-tribiomo-anfline which separates as a white fiooculent solid. The end-point is the 
yellow tinge that appears in the solution as soon as the bromine is in excess and must 
be approadied very carefully. 

1 cc. 0.5N KBrOi—KBr >■ 0.008505 gram acetic anhydride. 

Greater accuracy is attained by using fifth-normal potassium bfomate-bromide 
solution when only small amounts of acetic anhydride are present. 

The reactions are expressed as follows: 

2 CeH*NH,-f(CH,CO)80-C«HJS[HCOCHi-i-C.H» NH, O, C 2 H,. 

CeH^NHCOCHi+HfO-f J H,S04-C6H*NH, } H2S04+CH,CO,H. 

CeH^NHs } HsS 04+6 Br-CdHsBn NHs } H1SO4+8 H Br. 

The table summarizes the collaborative work of five diemists. Sam- 
ples 11 to 29 are the same commercial acetic anhydride. The mean of 
all these results is 90.78 per cent. 

Two of the collaborators were inexperienced in the method^ and two 
others only slightly experienced. 



8PENCBH: DETEBHINATION OF ACETIC ANHYDBIDE 


497 


ms] 


The nature of acetic anhydride and the difficulties attending its 
prqMuration in a state of absolute purity render the confirmation of any 
analytical method more or less uncertain. 


Arudytieal Resulls. 


(1 cc. O.SN. KBrOi— KBr solution 0.008505 gram acetic anhydride.) 


8AMVLB 

NO. 

MATERIAL EXAMINED 

WEtORT 

TAKEN 

0.5N 

STANDARD 

SOLUTION 

ACETIC ANHYDRIDE 

1 

Blank on aniline 

gram 

ee. 

0.26 

gram 

0.00221 

pereeni 

2 

Blank on aniline 


0.25 

0.00212 

.... 

. 

3 

Glacial acetic add 

0.4045 

0.30 

0.00255 

0.63 

4 

Glacial acetic acid 

0.3598 

0.34 

0.00289 

0.80 

5 

3 and 4 reduced to 

0.2646 

0.13 

0.00110 

0.41 

6 

90 per cent acid strength 
**£dible** acetic acid 

0.2742 

0.11 

0.00093 

0.33 

7 

0.3103 

0.07 

0.00069 

0.13 

8 

‘‘Edible” acetic acid 

0.3366 

0.04 

0.00034 

0.10 

9 

4 per cent solution in 

0.5262 

2.36 

0.02007 

3.81 


10 

glacial acetic add 

0.5742 

2.46 

0.02092 

3.64 

11 

Gommerdal acetic anhydride 

0.4772 

50.48 


89.97 

12 

Commerdal acetic anhydride 

0.4145 

44.27 


90.84 

13 

Gommerdal acetic anhydride 

0.4021 

42.05 

0.3576 

88.94 

14 

Gommerdal acetic anhydride 

0.2976 

31.67 


90.51 


15 

Gommerdal acetic anhydride 

0.3644 

39.03 


91.08^ 

16 

Gommerdal acetic anhydride 

0.3494 

37.29 

ESiifl 

90.75* 

17 

Gommerdal acetic anhydride 

0.5105 

55.08 

0.4684 

91.75t 

18 

Gommerdal acetic anhydride 

0.5620 

61.09 

0.5196 

92.46t 

19 

Gommerdal acetic anhydride 

0.4480 

47.64 

0.4052 

90.44t 

20 

Gommerdal acetic anhydride 

0.5417 

58.51 

0.4976 

91.86t 

21 

Gommercial acetic anhydride 

0.3705 

39.53 


90.741 

22 

Gommerdal acetic anhydride 

0.3136 

33.52 

E 

90.91 

t 

23 

Gommercial acetic anhydride 

0.3610 

38.58 

m ^9 

90.89t 

24 

Gommercial acetic anhydride 

0.3579 

38.58 

0.3281 

91.78t 

25 

Gommerdal acetic anhydride 

0.3626 

38.86 

0.3305 

91.15 


26 

Gommerdal acetic anhydride 

0.4268 

44.99 

0.3826 

89.64 


27 

Gommerdal acetic anhydride 

0.3496 

37.20 

0.3164 

90.50 


28 

Gommerdal acetic anhydride 

0.3650 

38.75 

0.3295 

90.29 

1 

29 

Gommerdal acetic anhydride 

0.3118 

33.13 

0.2817 

90.37 



by W. F. Baaghman. 
tRmlta ^ J. Morion. 
iRaniltabyR. M. Hann. 
IRemlU by J. I. Fahnore. 


SUMMARY, 

A volumetric method for determining acetic anhydride which applies 
equally well so far as experience shows to high and low concentrations 
in acetic acid is described. 

The estimation is readily effected without using unusual or expensive 
chemicals or apparatus. 

The results obtained indicate for the method an accuracy within one 
per cent. 
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CONTRIBUTED PAPERS. 

THE EFFECT PRODUCED UPON THE FAT OF HOGS BY 
FEEDING FISH MEAL. 

By Jambs B. Martin (Butmu of Animal Industry, Wadungton, D. C.). 

Fish meaP is a commercial product obtained by cooking, pressing and 
drying wholesome, undecomposed, raw fish material, under sanitary 
conditions. Its principal constituents are protein and fat. Feeding 
experiments have shown it to be a valuable supplementary feeding stuff 
and have failed to confirm the assumption that the feeding of fish meal 
of good quality as a Bupplemmtary feed in connection with other feeds 
imparts a fishy taint to the meat of the hc^ or to the lard rendered 
from thdr fat. 

Frank G. Ashlnrook*, of iJhe Bureau of Animal Industry, conducted 
experiments at the Experimental Farm of the Bureau at Beltsville, 
Maryland, to determine, first, the comparative values of fish meal and 
tankage as supplements in a ration for growing and fattening pigs; and 
second, the value of dried pressed potato in a ration for fattening hogs 
when supplemented by feeds rich in protein. 

Under the first experiment, tiie feeding period was divided into two 
parts: (1) a growing period; and (2) a finishing period. During the 
first poiod the pigs were divided into two lots of eight and four and fed 
on the following rations: 

Lot 1 ration: 4 parts com meal, 4 parts middlings, 1 part tankage. 

Lot 2 ration: 4 parts com meal, 4 parts middlings, 1 part fish meal. 

During the second period the pigs were divided into 3 lots of four and 
fed on the following rations: 

Lot 3 ration: 4 parts com meal, 4 parts middlings, 1 part fish meal. 

Lot 4 ration: 9 parts com meal, 1 part fish meal. 

Lot 6 ration: 9 parts com medi, 1 part tankage. 

Under the second experiment, the pigs were divided into four lots of 
three pigs each and fed on llie following rations: 

Lot 1 ration: 6 parts com meal, 1 part tankage. 

Lot 2 ration: 6 parts dried {wessed potato, 1 part tankage. 

Lot 3 ration: 6 parts dried pressed potato, 1 part linseed oil meal (old process). 

Lot 4 ration; 6 parts dried pressed potato, 1 part fish meal. 
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Ube analysis of the fish meal was as follows: 

peremi 


Water 6.36 

Fat. 16.34 

Protein {NX6.26) 67.31 

Ash 16.62 

Undetermined 4.47 


Ihe results of these experiments showed conclusively that fish meal is 
a very effective supplement to a grain ration for pigs, that it is superior 
to tankage in all comparisons, that it is an outstanding protdin supple* 
ment to feed along with potatoes, and that where it can be obtained 
conveniently at a reasonable price it is of considerable value in hog 
feeding. In addition, pigs rdish it and maintain a thrifty growth. 
These experiments also showed that fish meal does not impart a fishy 
flavor to the meat or lard if it is fed in proper proportions with other 
feeds. At the conclusion of both these experiments the fresh pork from 
one of the hogs was eaten by individuals who were ignorant of the feed 
that the hogs had been given. Lard was also rendered from both the 
trimmings and the carcass, and observations were made. In no case 
was the mrat reported as having a fishy odor or taste, neither was it 
evident in the rendering of the lard. 

Four samples of the lard rendered from hogs fed on fish meal were 
sent to the Meat Inspection Laboratory for chemical examination and 
came under the observation of the writer. The lard was very white 
in color and had an agreeable taste and normal odor; no fishy odor or 
flavor could be distinguished. Approximately 50 grams of this lard and 
50 grams of a normal prime steam lard were heated simultaneously over 
a Bunsen burner to a temperature of ITO^C., and up to this temperature 
neither sample gave any evidence of a foreign or an offensive odor. 
Heating was discontinued at this point as both samples began to smoke 
and give off the characteristic acrid fumes of overheated fat. The regu- 
lar laboratory methods for testing a lard chemically for its identifica- 
tion were next applied to both lards, and the following results, which 
are practically identical, were obtained: 


Ck>ter 

Halphen t«et 

Per cent of free add 

lodiiM No. 

Mdting point of stearine crystals 


LAIIl» FROM HOGS FED 
ON PI9H MISAL 


PRXUB 8TBAM 
LARD 


White 

Negative 

0.11 

62.86 

64^C. 


White 
Negative 
0.17 
63.15 
64.2® C. 


The samples were then tested for the presence of glycerides of the 
characteristic fatty acids of fish oils. Fish and marine animal oils differ 
from other fats in that they contain glycerides of certain highly un- 
saturated acids which have the property of forming insoluble brom- 
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addition oozopounda. Tbis pnperty is the basis of a sensitive method 
for the detection of fish cals in animal and vegetaUe oils. The lard was 
first tested by the official method^ for the detection of fish and marine 
animal oils in animal and vegetable fats. Tlus test consists in disserving 
a portion of the suspected fat in a mixture of chloroform and glacial 
acetic acid, adding an excess of bromine and allowing to stand fw a 
brief period (T time in boiling water. Vegetable and animal fats remain 
clear, but if fish fat is present there is a precipitate due to the fenmation 
of the insoluble brom-addition compounds. Wh^ tested by this 
method a small but distinct and unmistakable preciintate was obeerved 
in each sample. 

The samides were furtha: examined for the presence of dupanodonic 
acid. This acid, CitHitCOOH, has been isolated firom fish and marine 
animal fats by several observers and is the characteristic acid of those 
fats. It is capable of taking up eight atoms of bromine, thereby forming 
octo-brom stearic acid. The latter compound is insoluble in ether and 
other organic solvents. It may be readUy separated from the brom- 
addition products of the other unsaturated acids, all of which are soluble 
in warm ether. When separated, it may be distinguished by the fact 
that it does not have a definite melting point but decomposes at temper- 
atures of 200°C., or thereabout, without melting. 

The fatty acids were prepared by the following method: 

Approximately 100 grams at the lard were mixed with 200 oc. of alcohol distilled over 
sodium hydrojdde in a large Erlenmeyer ilask and let stand on the steam bath until 
the boiling point wasnearly reached. At the same time 30 grams of potassium hydroxide 
were dissolved in wator, mixed with 130 cc. of aloohob placed on the steam bath and 
heated nearly to the boiling point. When the contents of each flask were nearly at 
the boiling point the alcoholic potash was added to the flask containing the fat. Sapon- 
ification was immediate and complete. The soap sohitbn was evaporated to dryness and 
dissolved in 400 cc. of water. The fatty adds were then set free by adding an excess 
of sulfuric acid in 5% sohitioa and washed four times with distilled water, 300 cc. 
beiog used for each washing. They were next dissolved in 500 ;cc. of a mixture of 
glacial acetic add and ether in equal parts, and a solutbn of bromine in gladal acetic 
acid was added until the color of the bromine persisted. This action was carried out 
at a temperature ranging from 5 to 8^. The solution was held In a refrigerator at 
a temperature of not over 12*^C. (or 18 hours. A white precipitate of powdery or sandy 
character was formed. The dear supernatant liquid was then decanted off and the 
precipitate washed with ether and dried. 

The precipitate was hard, brittle and rather easily broken up to a 
fine white or gray powder, having the appearance of fine white sand* 
It was insoluble in all organic solvents tried. When determination of 
its melting point was attempted it decomposed at 186^C. As a check, 
a portion of the prime steam lard used for comparison, bs wdU as several 
other samples of lard, was saponified, and the fatty acids were bromic 

Oj0fetaMw^. CAtmiite, AM 
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Dated in the same way. No precipitate of brominated acids insoluble 
in cold ether was obtained. 

The percentage of bromine in the precipitate was next determined. A 
weired portion was placed in an ignition tube with approximately four 
times its weight of a mixture consisting of equal parts of calcium oxide, 
sodium carbonate and potassium nitrate and cautiously ignited until 
the substance decomposed. The temperature was then raised until the 
carbon wm all burned off, leaving a white mass in the tube. The tube 
was Ottered by dropping it while still hot into a beaker containing 
water, and the mass was dissolved in dilute nitric acid and filtered. 
Bromine was determined in the filtrate in the usual way. The results 
of the first test showed 62.94 and 62.59 per cent bromine in duplicate 
samples. This percentage is considerably below the theoretical per- 
centage of bromine in octo-brom stearic acid, which is 69.84 per 
cent. As the fatty acid had been allowed to stand overnight on the 
steam bath, it appeared probable that there had been oxidation of a 
portion of the clupanodonic acid. The experiment was, therefore, 
repeated, tiie fatty acids being brominated as soon as prepared. Dupli- 
cate determinations of bromine in the precipitate yielded 68.8 and 67.9 
per cent of bromine. WhUe the percentage of lHt>mine found does not 
agree exactly with the theoretical, it is believed that the discrepancy is 
due to the possible presence of small amounts of impurities in the pre- 
cipitate, and that the bulk of the precipitate consisted of octo-brom 
stearic acid derived from the clupanodonic acid present in the fat. 
Quantitative determination of brominated acids in one experiment gave 
a yield of 0.15 per cent, corresponding to 0.045 per cent of clupanodonic 
acid in the lard. 


SUMMARY AND CONCLUSIONS. 

The fat of hogs fed on fish meal has been found identical with normal 
fat in its physical aspects and ordinary chemical characteristics. 

The fat oi hogs fed on fish meal has been found to contain a small 
proportkm of the glyceride of clupanodonic acid. 

Clupanodonic acid has been identified by the preparation of insoluble 
octo-brom stearic acid having the known properties of that substance 
and containing nearly the theoretical percentage of bromine. 
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NUT MARGARINES. 

By J. T. Kbxbtbb (Food Control Labonitwy, Bureau ctf Chemlitry 

Waahington, D. C.). 

INTRODUCmON. 

Aeoor^ng to Oayton*, Bbffman* first suggested the use el nut oib in 
tJto manufiseture of mwgaiiae. A patent was issued to Mdnert and 
Jessgrkli* for the manufaetuie of tliis product ezclueivdy from vegetaMe 
oils, and in 1896 the use of coconut dl, which has become the ddef 
oonstituait of this product, was patented by Ruffin*. 

FVom a purdy sdentifio standpdnt, several impmtant advances have 
been made in maigaruie manulhcture sinoe the iaventi<m ot the Frendi 
chemist, Mige-Moutie, in 1869. First may be mentioned the use, of 
cultures of lactic add organismB for soniing the milk used in churning 
the fats to impart a butter flavor to the product; sectmd, the introduc* 
tion of vegetable dls and &ts, leading to the class of products known as 
nut margarines, whidi dass is the subject of this paper. A third im- 
provmnoit was the introductimi of the hardened (hydrogenated) dls, 
the use of which assists in regiflating the mdting point d the margarine 
fat, therdiy producing a product more resistant to temperature oon- 
dltuHis than would be the case without sudi hydrogenation. It may be 
stated, therefme, that the entire process of the manufacture of nut 
margarine is based upon sduatific {urindides. 

RAPID GROWTH OF THE NUT MARGARINE INDUSTRY. 

The manufacture of nut margarine appears to have begun in this 
country early in the year 1917. The first figures available*, for the 
month of February, show a total production of 6(%,330 pounds, and for 
the entire year, a total production of approximately 22,000,000 pounds, 
which r^resented about 2} per cent of the total margarine produced. 
The production fw the m<nith of February alone, in 1918, was over 
9,500,000 pounds, about 25 p«r cent of the total production, and nearly 
16 times greater than the production in the same month in 1917. 

In Septonber, 1919, the production d nut margarine is shown to have 
been about 28 per cent of the animal variety (oleomargarine); for the 
month of October it had inoreased to about 73 per cent; for the month 
of December the production of the two products was almost equal in 
amount; and in May, 1920, statistics show that the producticm of v^e- 
table or nut variety exceeded that of the animal variety, being 20,972,644 
and 10,962,711 pounds, respectively. 

iMarganne, 1920, 4. 

«£n(t, Pat. 3867, 1880. 

» 016, 1880. 

*fbid„ 1827, 1806. 

• Amer. Food. J., 1018, 13: 207. 
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Tlie number of factories producing nut margarine in the United 
States increased firom three in April, 1917', to over 60 in December, 
1920*. 


REASONS FOR THIS INVESTIGATION. 

Nut margarine being a ccnnparatively new food product, it was neces- 
sary to secure information as to its manufacture and composition, also 
to d^mnine whether the present analytical methods us^ for butter 
were adequate and applicable to this product, and to develop and apply 
new methods where necessary. 

A sufficient number of facUny^ inspections were made to get a general 
knowledge of the materials used, the methods of treatment and the 
processes fcdlowed in the manufacture of the margarine. All samples 
wer6 collected by the writer in Washington, where many different brands 
of the product are on sale. 


MATERIALS USED AND PROCESS OF MANUFACTURE. 


Different kinds of oil and either skimmed or whole milk form ihe basis 
for the manufacture of this product in the United States. The principal 
oils used are coconut and peanut oils which have been pr(q>erly refined 
and deodorized. Other vegetable oils, such as cottonseed and sesame, 
have been found present in small quantities. 

In order to obtain a margarine which has the desired consistency 
(softening and melting points), various proportions of hydrogenated and 
untreated oils are employed. The proportions used depend not only on 
the degree of hydrogenation of the hardened fat, but also upon the 
season of the year. It is customary during the warm weather to pre- 
pare margarine which contains a somewhat larger quantity of hardened 
fat. Pickard* estimates that the amount of untreated oil used varies 
from 5 to 25 p» cent. 

Whole or skimmed milk, ripened to 0.6 to 0.7 per cent lactic acid, is 
added, and the mixture, at a temperature of about OH^F., is put into 
large barrel-shaped revolving chums or mixers. The essmtial element 
in preparing the cultured milk is temperature control; the heat should 
not be raised so high as to change the physical properties and flavor of 
the milk, nor should it be too low for proper bacterial growth. Accord- 
ing to Pickard, “the fundamental principle of the churning operation is 
to form an emulsion of the milk with the oil in order that the utmost 
degree of contact of the two may be brought about * ♦ • so that the 
effect of the one upon the other is at a maximum. The temperature of 
the liquid must he closely watched, and the operation stopped at the 


' ^UwiwtilUpartw, U. 8 . Bur. Matkola, April 8, 1030. 
•/M.,nuia»lsri«31. 

• Amtr. rood 1918, 1»> 16. 
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time whmi the emulskm is most perfect”. From the misas the 
mmilsion flows through a to the flow below and is deporited in a 
thin film upon the surface of hcdlow revolving cylinders, which arethilled 
by the drculation of cohi brme through them. By the proper applica- 
tion of scraping knives to the surface of the cylinders, the scdWfied 
emuhatm is sonped off directly into tonpeting trucks. These trucks, 
containing the fiat, are stored in a cool room for 24 hours while the 
product “ripens”; this process is claimed to give the finished artkde the 
proper flavm. The inoduct then goes to a machine where water is 
wmked out and the salt added and worked in, as in the case of butter. 
From the worker the iBoduct is placed in tracks, and from these it is 
transferred by means of wooden scoops to a ht^ier which leads to the 
mouhfing or printing machines. The margarine comes firom the moidds 
in a continuous flat block firom which one-pound — or largw — ^prints are 
cut by wires; it is then packed in cartcms either by hand or by machinery. 
Weights are ocx»sionally checked up to insure full weight. 

MKTHOD OF ANALYSIS. 

As seen from the attached table, water was determined both by the 
official methods and by Patrick’s “rapid beaker” methods withslight mod- 
ifications. The latter method consists in weighing out accurately about 
5 grams of the (wepared sample into a dry aluminum or silica beaker, 
driving off the moisture by heating over a burner (low flame), using a 
wire beaker holder, revolving gently and removing from flame, if neces- 
sary, to avoid loss by sputtering. When the sample ceases to foam and 
the curd assumes a light-brown color, it is removed from the source of 
heat; the beaker is CK>oled in cold water, and all moisture adhering is 
carefully wiped off; the sample is weighed, and firom the loss in wright 
the percentage of moistmre in the sample is calculated. It wUl be noted 
from the results reccnded in the table that checks in fairly gocxl agree- 
ment with the official method were obtained in most cases by this method. 
It should be stated that the principal difficulty in determining moisture 
in nut margarine is in obtaining a uniform sample; this aiqwara to be 
more difficult than in the case of butter. 

Fat was determined by the <^cial (indirect) method*. Casein and 
salt were also detmnined by the A. O. A. C. methods*, the volumetric 
silver nib-ate method being used, with potassium chromate as indicates. 

E3CAMINATION OF THE FAT. 

The following methods were used: for reiractive index, firee fatty 
acids, Reidiert-Meissl number, Polenske number and sapomifioatioa 

4 At$oc, Apr. ChsmiiU, 1920, 282. 

>J. i4m.cKm. to.. 1907. 29t 1126. . _ ^ 

* CImiHif MeUiodit 1920. 232. 
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numbcHTr the regular official methods^, the LefFman and Beam method 
being ai^lsed for the Reichert-Meissl number; for the iodine number, 
the WjM procedure*, with approximately one gram of the sample; for 
the mdtmg point of the fata, the capillary tube method*, as recommended 
by the Committee on Analysis of Commercial Fats and Oils of the 
DivkioR of Industrial Chemists and Chemical Engineers of the American 
Chemical Society; for cottonseed oil the official Halphen test^; for 
sesame oil, the Baudouin and Villavecchia tests*; and for peanut oil, 
Bdlter’s qualitative test*. 

Bellier^s method is essentially as follows: 

Sapoaify 1 gram of the oil with B oc^ o£ alcoholic potaah aolutbn (4.25 grams of po- 
tassium hydroxide, purified by alcohol and containing about 87% of potassium hydroxide, 
dissolved in 70% alcohol and made up to 50 cc.) by gentle heat until clear. Add 

1.5 cc. of an acetic acid solution of such strength that the 1.5 cc. will exactly neutralize 
the 5 oc. of alcoholic potash solution. Cool in water at 18*^0. for at least 30 minutes, 
with occasional shaking. To the solution in the tube, add 50 cc. of 70% alcohol con- 
taining 1 cc. of concentrated hydrochloric add per 100 cc., mix the whole and place in 
water at 18X. If peanut oil is present in amounts of 5%, or more, a distinct pre- 
cipitate is formed, the volume of pred|»tate increasing with the percentage of oil present. 

The question of determining peanut oil quantitatively was given 
considerable attention, and some results were obtained and reported on 
the last eight samples as shown in the tabulation. This work was based 
upon the work of Bellier*, as modified by M. Mansfield^, Adler* and 
Evots*. The method: 

Weigh 5 grams of sample into a flask, saponify with 25 cc. of alcoholic potash (80 
grams of potassium hydroxide dissolved in 80 cc. of water and diluted to 1000 cc. with 
90% alcohol) b> heating under a reflux condenser for 5 minutes. To the hot soap, add 

7.5 cc. of acetic acid (1 volume of glacial acetic acid to 2 volumes of water) and 100 cc. 
of 70% alcohol containing 1 cc. of concentrated hydrochloric acid per 100 cc.; cool to 
12**-14X. for 1 hour. (Uter and wash with 70% alcohol containing 1 cc. of concen- 
trated hydrochbric acid at a temperature of 17'*~10'’C., breaking up the precipitate 
occasionally with a platinum rod; continue the washing until the filtrate gives no tur- 
bidity with water (the washings being measured). Dissolve the precipitate according 
to its bulk in 25-70 cc. of hot 00% alcohol and cool to a temperature of 15° to 20°C. 
If crystals appear in any quantity albw to stand at this temperature from 1 to 3 
hour8;,filter and wash with a measured quantity of 90% alcohol (about one-half the 
volume used for crystallization) and finally with 50 cc. of 70% alcohol. Wash the 
crystals with warm ether into a weighed flask ; evaporate off the ether, dry at 100°C., 
and weigh. In case no crystallization is effected with 90% alcohol reduce the strength 
to 70%, Correction is made for the solubility of the mixed fatty acids in 70% alcohol, 
depending upon the volume used for washing and also upon the weight of the fatty 
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aoidB obtained. Even need tile faobn' 20 for fatty add* bavbig a meltim. voiM of 
72*C. and 22;fi>r a mdUng pdnt of 73* to ooovert to pevDeotage of peutcift fB. 

Bdl^, in Ins w<dk with pure peanut oil, fbtmd the facto#!l3.8 to 
give Beam a 100 per cent recovery. The exparenee of the writer 
would indumte that this factnr td 23.8 is preferable, and it wal used in 
calculathif the results here i^mrted. It is evident, howem, ^t due 
to the impurity <d tte mixed fatty acids <d>tained, and also to. natural 
variatKHOs in the content oi srachidic and lignoowic adds pmsmit in 
oib firom different sources and methods of treatment, no fiotor that may 
be sdected would in every case give 100 pw cent recovery. 

Since the work on peanut oil reported in this paper was done, an im> 
proved method for the detmnination of peanut dl has been reported in 
a paper by HunnaB and Chai-Lan Yu*, entitled ‘The Determination of 
the Mixture cff Aradudic and Lignoceric Adds in Peanut Oil by Means 
of Magnesium Soaps”. 


DISCUSSION OF RESULTS. 

When this work was begun, judging from the experience of others, it 
was thought that difficulty would be met in determining accurately the 
percentage of water in nut margarine, owing principally to the presence 
of large quantities of coconut oQ. The experience of the writer has 
shown this not to be the case, provided the sample is reasonably fresh. 

Further work upon the method for the quantitative detmininati<Hi of 
peanut oil seems essential in case it is necessary to determine the pro- 
portion (ff the different die present. By determining the percentage of 
peanut oil present by Evers’ method the percentage of coconut oil could 
be obtained by difference, provided the oils used consisted only of co- 
conut and peanut, which seems to be the usual practice at present. 

From a review of the tabulated results, condderable variation in com- 
position and p'cqrartion d the fats used is noted, as is indicated by a 
comparatively wide range in the refractive index and also in the mdting 
point and iodine number of the fats, the two latter figures being an ind«c 
of the degree of hydrogenation and proportion of hydrogenated oil used. 
Considarable variation in the Polenske number is also noted; this number 
is an index of the amount of coconut (or palm oil) {uesent. 

It is interesting to note that San^le No. 4311 gave a strong test for 
sesame dl, while another sample of this brand was mcamined fw this 
oO with negative results. 

It will be noted also that large quantities of cottonseed dl were found 
to be present in two samdes and small amounts in four other samdcs. 
In several oth^ cases a slight color was obtained whidi, no douM, was 
due to cottonseed dl introduced by contaminatioa from the maddnery 
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used for refining Cerent ofis in the same {fiant. It is not hsifeved, 
however, that as much as 5 per cent could originate firora this t<tavoe. 

As cotUmseed di is not derived htnu nuts, its presence in nut mar- 
garine in excess of a small amount that may be due to a oontai^ation 
from refining mariiinery woidd appear to constitute adulteration. 

SUMMARY. 

1. Analyses, including the examination of the fat, are given of 15 
samples, representing 15 different brands of nut margarine. 

2. I^[>edial care is necessary in the preparation of the sample in order 
to obtain concordant moisture results. 

3. The results show considerable variation in composition and pro- 
portion of the fats used, as revealed by wide ranges in certain physical 
and chemical characteristics. 

4. The official methods for water, fat, curd, and salt were found 
applicable to this juoduct. 

5. Results on peanut oil by Evers’ modification of Bellier’s method 
indicate that this method can, with experience, be made to give results 
that are approximately quantitative when applied to nut margarine. 


DETERMINATION OF FAT IN ALIMENTARY PASTE, FLOUR 

AND DRIED EGG. 


By R. Hertwio (U. S. Food and Drug Inspection Station, San Fran- 
cisco, Calif.). 


It is a recognized fact that the determination of fat in alimentary 
pastes and egg noodles by the direct extraction of the sample with dry 
ethyl ether* gives results considerably less than those for the combined 
fat of the ingredients entering into the product*. The same is true of 
bread*. Apparently the ether does not penetrate the hard glutenous 
particles sufficiently to extract all the fat. Unbroken plant cells may 
also prevent complete ectraction. Disint^ation of the sample with 
an add and heat hydrolyzes the proteins and starch, diarupta the cell 
walls and libwates ^e fat so as to afiow its easy extraction. In order 
to extract the fat from tibese products more comf^tdy, a method has 
been devdoped and designated an “add digestion method’’. Gioszfdd* 
applied the same prindple of invernon for detanmning fat in bakery 
products. 


1 Awk, Qffleial Agr, Clumiil§^ M^hodt, 1920, 72. 

* Z, Nahr, Gemmm.t 1913, 2S: 717. 

* LMoh. F<»od IzMipeotion and Analyaia, 1920, 341. 

* Z. N^, Gemiggm.. 1917, 34: 400. 
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MModfor ihe determination of fed in alimentary paste, flour and dried egg. 

PUm 2 grams of ground sample in a 50 cc. beaker, add 2 cc. of 95 per cent alcohol, 
and stir so as to moisten all particles. Add 10 cc. of hydrochloric add (sp. gr. 1.125) 
mix well* immerse the beaker in a water bath held at about 65^C., and stir at frequent 
intervals for 15-25 minutes, or until the proteins and starch are suffidently hydrolyzed 
to form a dear solution. Add 10 cc. of 05 per cent alcohol and cool. Transfer the 
mixture to a ROhrig tube or a Mojonnier fat extraction tube; rinse out the beaker with 
25 cc. of washed ethyl ether, in three portions, and shake well. Add 25 cc. of redistilled 
petroleum ether (b. p. below 60®C.) and mix well. From here proceed as directed under 
the ofBcial Roese-Gottlieb method for fat in milk*, re-extracting twice more with 16 cc. 
of each eth^. 

The moistening of the sample with alcohol prevents lumping on 
addition of the acid. The method, as described, is adapted to flour, 
alimentary pastes, and dried egg powder. It is believed that it is also 
applicable to bread and bakery products. 

Results obtained by the acid digestion method and by the official 
direct method of fat extraction are shown in Table 1. The figures 
given are averages of duplicate determinations. 


Table 1. 

Results of determination of fat by direct extraction and acid digestion methods. 


BAMPUB 

MATBIUAL 

FAT 

Direct Extraction 

Acid Digealion 



per cent 

per cent 

A 

Noodles, 7.7% egg solids 

3.91 

4.84 

B 

Noodles, 4.7% yolk solids 

3.34 

4.33 

C 

Noodles, 4.4% egg solids 

2.10 

3.77 

D 

Noodles, 4,6% yolk solids 

2.81 

4.24 

E I 

Semolina 

1.37 

1.86 

F 

Flour 

1.20 

1.73 

G 

Semolina 

1.22 

1.93 

H 

Semolina 

1.10 

1.86 

I 

Dried Whole Egg 

36.74 

42.39 


The fat extracted by the proposed method is perfectly clear when 
warm and dissolves in chloroform to a clear solution, leaving no residue. 
The fat extracted by this method from two egg noodles was found to 
contain much less lipin-phosphoric acid than the actual amount present, 
as determined by hot alcohol extraction or other methods^. The lipins 
of the wheat and egg are apparently more or less destroyed by the 
vigorous acid treatment. The method therefore determines those fats 
and fat-like substances which withstand the acid digestion. 

The noodles used in these determinations (Table 1) were made up 
under the direct supervision of the writer or other representatives of 


' Amoe. OJ/kieJl Agr. ChemisU, Methods, 1020, 227. 
« Z. Nohr. Gsnussm., 1918, 717. 
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tiM Bisreau Chemtotry. From the formidas of three noodles (JSam- 
idee B, C and D) and the analyses of tiie flcrar and cfnjs used in them, 
the theoreticBl fat ocrntmt by the acid digemhm method can be tiiin> 
pnted. TaUe 2 diows die calculated fat content and that actulAy 
recovered by the proposed method on the moisture-free bash. 


Table 2. 

Re$uUs ihowinff/al eoiUenL 


BAMPLB 

MATBIUAL 

FAT 

moormiT 

Galonlatod 

Foand 



per eent 

percent 

pereent 

6 

Yolk Noodle... 

6.06 

4.03 

97,6 

C 

WholeEgg Noodle 

4.31 

4.26 

96.8 

D 

Yolk Noodle 

6.12 

4.79 

93.6 


The data in Table 2 indicate that the add digestion method recovers 
practically all the fat from noodles that is contained in their component 
materials, as determined by the same method. This method, therefore, 
should be found very useful in calculating the egg content of noodles 
from their fat content after the average percentages of fat in flour and 
eggs, by the proposed method, have been established. 

The lipin-phosphoric acid content of noodles, commonly used to com- 
pute the amount of egg present, is believed to diminish during storage^ 
Some constitutent which does not thus change would be more depend- 
able for this purpose. The fatty substances determined by the acid 
digestion method very probably remain unaltered during storage. The 
egg content of noodles should therefore be calculated from the fat by 
this method to corroborate that calculated from the lipin-phosphoric 
add. 


1 Z. Nahr. Genuitm.^ 1917, 34t i90. 
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Financial report on publications 

from June 19, 1921 to October 15, 1921 (Baloom) . . 164 

from October 16, 1921 to Noveml^r 1, 1922 (Baloom) . . 244 

from November 18, 1920 to June 18, 1921 (Alsberg). . .162 

Secretary-Treasurer 

from June 21, 1921 to October 15, 1921 (Baloom) . . 160 

from October 16, 1921 to November 1, 1922 (Sk^ner) . . . 248 
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Foods, canned. See Canned foods. 
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Foods, cobring matters. See Coloring matters in foods. 
Foods, metals. See Metab in foods. 
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Public Health Association, resolution 240 

Mitchell, moisture in cheese, recommendation 437 

Mdsture in cheese, recommendation by Mitchell 437 

Moisture in dried fruit 

method of determination 273 

recommendation by Hilts 48 

report by Hilts ^ 40 

Mcdasses and cane sirup, ash determination 

recommendations by Brewster 369 

report by Brewster 365 

Mold counts, use of net micrometer 50 

Morton, report on fluorides in baking powder 457 


Moulton 

paper, amino adds in globulin-albumin fraction of beef flesh $6 

report 

meat and meat products 72 

separation of meat proteins 76 

Mustard, prepared. See Prepared mustard. 
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